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S0Q USER GULIDE UPDATLS

June 1980 Updates to S0Q80128

INTRODUCTION

This document defines the changes made to the S0Q code (SOQB0128)
between January and Junce of 1980. The changes either correct short-
comings found in the code or, more usually, document the increased
capability being continually built into the code. The 50Q code i
raintained as S0Q80128 Junc PL,ID = AFLOJRA as a NOS/BE-1 CDC update
format file.

UPDATES

1. *ID FIXZRN

This update redefines the coeffiencets to be input to the Zernike
subroutine. This new convention is more physically meaningful in that,
at least for lower orders, the coefficients are in waves. For example,

to impose one wave peak to peak of defocus (PA) on a beam, one would
input P{(4)=1. The phase applied is now:

$(1,J) = &Pknzk(I,J)

The subroutine affected 1s ZERN. This update does not effect the rest
of the code.

2. *ID FIXJTR

This update ensures a correct definition of DF in subroutine JITRBG
since when JITRBG is called from subroutine QUAL, the X-coordinate
array contains RA/D coordinates, not the spatial coordinates.

Only one line of the code is affected by this update.

3. *ID ROTZRN

Due to different coordinate system orientations for data, it became
necessary to allow for this variation within subroutine ZERN.

Define the data x and y coordinates to be XROT and YROT, and the SOQ
x and y coordinates to be XIN and YIN. The rotation angle is then
defined to be 6 (in radians).

et s e



June 1980 Updates to $0Q80128

Page 2
COSROT = CO0S(¢&)
SINROT = SIN(9)
XROT = XIN x COSROT + YIN x SINROT {
YROT = -XIN x SINROT + YIN x COSROT

Application of Zernike polynomials to and SOQ point located at

(XIN, YIN) would then be calculated using Z(XROT, YROT). The possi-
bility of axis flips are also accounted for and are flagged by

FLIPX or FLIPY not equal to zero. Namelist ZERNS is modified to
include FLIPX, FLIPY and the rotation angle (in degrees) ZTHETA. No
common was modified. This update modified only subroutines GDL and

ZERN.
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.SfCﬁTLFCTo]EZAFL(SSY 4 SCCET1ebk g0tk CLRE Froe !
#ICERT FIX2FRRN

./ 27RE
«CELFTE ZRMIKRELT1E
CEL = CFL*2,14155C¢€4
*CELETE ZRNTKEL1CC
C c(XocZF FHIC(N) = F1eitt)sZ2(N)YZY/

«JCENT FIXLTR
*/ CJI1TREC
ACELETE CTJTTPReazZSel JTTEFRL2C
CF = 1a/7(FLCET(RPTSCY D))

«ICENT RTTZRA
*»/ CGCL
+CELETE 2RNINFCLT
NENELTST JZEFAS/ FCoFoFFPACGSICNAYGRTERN2 gZTHETLGELIFX4CLIFY
*INSERT ZRWTKE €
C ZTHETA = THE CLCCKWISE ANGLE CF RCTATICN CF THE CECCMFCSITY
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CELFTE ZRAINF (.2
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ZTHETE = C.
FLIFY = C.
FLIFY = C.
*INSERT ZRNINFCLC
FZZSVOIZERN D)
PIZSV(I2F5RA44) = FLIFY
FZZSVII2ERNGE) = FLIFY
SCELETE 2KNINFCO1C92FRNINTC 411
244 CALL ZERN(F2ZSVOIZERNG1)oF ZiSVUTZFRAGZ) oF2ZZSVUIZERN )y

2THETA 42,1415 /15C H

Y F22SVUIZPRNel4) qr ¢TSVIUT2ERNGS )
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*DELETE ZRNTIKE 77
XIN = x(Ix)
YIN = X(1IY)
IF(FLIPY qCToa%) YINhz=YIN
IC‘FL]‘:YQC1QQE) XINz=¥Y]N
YFCY = YIN2CCSRCT « YINsSIARCT
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JF(FLIFY el Te=o® YRCT=-YRCT
IF(FLIPY LTe=-0%) YRCT==-YRTT
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*CELETE ZRWNIME ,&(
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SECTION V APPENDICES
APPENDIX A
SOQ USERS GUIDE UPDATES
JANUARY 1977 TO JUNE 1978

INTRODUCTION

This appendix documents those changes made to the initial SOQ code between

January 1977 and June 1978. The changes incorporated in the code are those that

G il

have become generally useful for the physical optics simulation problems which

<

have been solved using the SOQ code. The Users Guide Updates are also prepared

2

to clarify and correct the initial description of the SOQ code, as documented
and delivered to AFWL on 1 March 1978, in the Preliminary SOQ Users Guide.
This document supersedes previous written material on SOQ code documentation.

The organization of the SOQ Users Guide Updates is

SECTION Al New Subroutines
1. Theory
ﬁ; 2. FORTRAN Updates
SECTION AII Code Changes,/Corrections

1. Theory/Reason for Correction
2, FORTRAN Updates

SECTION AIII Users Guide Corrections

SECTION AIV S0Q Code Access

AI. NEW SUBROUTINES

1.  THEORY

a. DBeam jitter -- Relative motion between optical elements, such as

mirrors, induces time varying positional displacement of the optical fieid.
The typical term for this phenomenon is beam jitter, and the principle effect
is to broaden the sime-averaged effective beam illumination area, while

reducing the time averaged intensity.

Beam jitter is both a near field and far field concern. Jitter in optical
trains can overload apertures or cause energy deposition on areas outside the ﬁ
normal propagation path as well as cause a deterioration in the peak on-axis

! irradiance and integrated spot power. ﬂ




The time-averaged effect of beam jitter may be modeled as the convolution

of the intensity profile with an appropriate probability density function (PDF)
for the jitter statistics. The current S0Q model assumes that the jitter PDF

is Gaussian with known mean and variance. The model allows the user to speciry

the Gaussian parameters and, for the selected beam jitter analysis location, to

determine the near field and/or far field effect of beam jitter.

The following is a brief description of the analytical and SOQ Fortran

implementation of beam jitter calculations:

b. Relevant formalism -- The effect on the beam may be found by convolu-
tion of the Gaussian jitter probability density function with the SOQ predicted

intensity distribution:

T ——

o0
I’ (x,y) =[/I (x,y)I(x-x’, y-y')dx' dy’ (A1)
~-0o

The 1-D Fourier transform of the Gaussian function looks like:

H(f)

0

FORTRAN UPDATES

Each assumes that the jitter

The jitter model can be called in two ways.
variance is the product of a jitter angle and the propagation distance from the

jitter source.

‘ om0, 1 (A2)

eJ = Jitter angle (lo, in microradians)

Z = Distance from jitter source (in cm)

When the far field model is called from QUAL, the jitter angle has been
incorporated into namelist QLOT while the propagation distance is the focal
length found in QUAL. The jittered intensity is returned to array CU as a
phaseless field so it can be plotted, or written to a permanent file,




The other method of activating the jitter model is to call the near field
jitter model from GDL with IFLOW = 23. For this model both angle and jitter
distance are entered in namelist JITTER.

Namelists modified:

Far Field
QLOT: SIGANG (rad) is added to specify the jitter angle
Near Field

i JITTER: Contains -
JITANG (urad)
JITDIS - Jitter distance

ATI. CODE CHANGES/CORRECTIONS

1.  THEORY/REASON FOR CORRECTIONS

a. Bare resonator calculations -- The SOQ resonator/optical-train cal-
culation code may be used to simulate, in Cartesian coordinates, bare reso-
nators. This added option is frequently used in the initial simulation studies

of a resonator or a class of resonators.

The bare resonator optical configuration may be compared to its geometric
counterpart using the SOQ code by simply invoking the IBARE option and asso-
ciated updates now contained in the fundamental code. The fundamental approach
in bare resonator calculations on the SOQ code is to allow the user to use the
same input and code for bare, semibare and loaded cavity calculations. Various 3
options under the bare cavity calculations have been incorporated and are now
described as input values for IBARE in Namelist START.
IBARE = 0 (Default)
Loaded cavity calculations are performed as usual following the stan- q
dard input which the user has supplied.
IBARE = 1
Using the same input, the user will now perform bare cavity calcula-

tions in which the resonator is normalized to IW of circulating power.

Mirrors are defaulted to have 100 percent reflectivity, and no power

dependent or flux dependent distortion. The SOQ output is modified !
"to printout the resonator eigenvalue.




IBARE = 2
Semibare resonator calculations are performed in which the user can

perform bare resonator calculations that include optical aberrations
generated by a flowing saturable gain medium. These aberrations may
strongly effect mode shape/phase. This option provides a convenient
method of studying their perturbational effect on the bare cavity mode.

For the semibare option, an additional update has been included in which
the namelist MIRROR user may specify the desired power at each of the resonator
mirrors. This allows the user of the semibare updates to apply mirror distor-
tions as though the bare cavity mode had a significant power level. Specifica-
tion of the DESIPW value in namelist MIRROR to some value other than 0.0 will
cause the field incident on the mirror to be scaled to that power specified by

the numerical value of DESIPW. Appropriate mirror distortions will be applied
at the desired power level. The field leaving the mirror will then be rescaled
to its incident power level. Subsequent calculations are done as specificed by

the user typical namelist input.

An additional variation is allowed in which the parameter FLAG of cavity
input namelist CAVTY2 can be used to execute a resonator with loaded gain, but
no fixed phase perturbation in cavity. The input would correspond to FLAG = 0;
IBARE = 0. Usual loaded resonator calculations are performed with mirror dis-

tortions as specified by the user.

All of the above variations of cavity/resonator calculations may be run

from the standard loaded cavity input.

At the rear of this section are Fortran listings of the code updates which
have been included in the basic Cycle III SOQ code previously documented.

b. Mirror non-normal incidence angle -- In many optical train calcula-
tions the propagating optical field is incident on the mirrors in a nonnormal
manner. Since, in general, the mirror surface may have a spherical figure, the
field leaving the mirror will exhibit phase front aberrations introduced by non-
normal incidence of the field on the curved surface.

The SOQ MIRROR subroutine has been modified to incorporate an astigmatic
aberration due to the nonnormal incidence on a spherical surface. The follow-
ing is a brief description of the generation of the astigmatic aberration

applied.




Astigmatism in Resonator:

General astigmatism is introduced when a wavefront is incident on a spheri-
cal (parabolic) surface in a nonnormal manner. This aberration occurs at each

spherically-distorted turning flat, for example.

‘ @

; ©)

y x - Sagittal Plane
®

y - Tangential Plane 2
1,1 _ _,cos¢
S S'S - R, = Incident angle
Rc = Object distance
imit> §7 = - ———
éiff:r S 2 cos¢ R = Mirror surface curvature
- c .
(spherical)
i x? S = Sagittal plane effective

= = s

AeSOQs A 28, curvature
Thus 25; is the resultant phase curvature being imposed on the beam. A
cylindrical mirror can be used to model this with

; R =28 °
A S

-v2 RC (neg since RC is convex) for ¢ = 45
s’ (A3)

Therefore, to represent the astigmatism introduced in the x-plane by a

[

spherically-distorted turning flat, a cylindrical mirror is employed with a

radius of curvature

R, = -7 R,
Ss
Rc is the power induced radius of
! curvature which is input or deter-
‘ mined by the SOQ code.
N Similarly., the tangential nlane is described by

LY:) aH-Lz._
SOQT A ZS'T
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-Rccos¢
ST = —-—2—-— (A4)
-R .
= C. for ¢ = 45
2v72
The new mirror subroutine including astigmatic effects has the form
2w x2 2
500 = X | 5Tt B
s T
R R  cos
S’ 3 =l st xS ¢
s 2 cos ¢ T 2 (A5)

The only additional input change is to the MIRROR routine namelist which
is expanded to include the variable PHIAST, the beam incidence angle in degrees
(default is PHIAST = 0).

¢. Beam rotation -- The mirror model has been updated to describe beam
rotation introduced by optical elements. which are oriented in a skewed fashion.
Many examples of this type of orientation are encountered in resonators and
optical trains. The principle effect of skewed, or out-of-plane, orientation
is to convolve or smooth the mirror distortion-induced aberrations over the

total number of optical elements.

Rotation of the beam is accomplished by analytically rotating the mirror
with respect to the beam, rather than rotating the beam within the mesh and
then applying the mirror. By rotating the mirror with respect to the beam
two modeling advantages result: First, analytical rotation of the mirror with
respect to the beam is accomplished with no interpolation loss of information.
Second, since the rotation is analytical, computer time is saved by not having

to evaluate the field numerically. The following describes the rotation

equations used in the code. The following sketch shows a base and rotated system.

y Y

a = Rotation Angle
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L
!
g
i

Since,

X = X cosa + Vv sina ' (A6)
y = -x sina + y cosa (A7)

2 | _(x)?) 2 A8
A¢ = Xﬁ; ( Sosa ‘ + (y ) cosa (A8)

{(x,y) are the SOQ coordinates

(x,y) are the transformed (rotated)} coordinates

The SOQ field is modified as

Cu

= A9
our = A exp (8¢) CUpy (A9)

where A represents the completed transmittance effects included in mirror.

The variable added to the SOQ'MIRROR namelist input is PHIROT, which is the
beam rotation angle in degrees. The default value is PHIROT = 0.0.

FORTRAN UPDATES

The attached printouts contain a listing of the updates, denoted as ROT,

used to effect these changes.

wy i

elIFNT ROT

SORLETE Cl0aSTG.)
ATOP (30a) o XSCRI14) ¢ARC(14420e9) o TITLEI(20) o+ XUFPADN (&) o
®OLLETF CloFLA,!
NIMENCTUN IN[V(5e626) s TGIL (99) 9AMC (1420091 +CFFLI16386) s TUSK (449),
SULLETE C10A5TG.2+C10A5TG,.3
DATA waANNLSDOUTYSDINY oWr[AST oBMInUT /9e0,/
SUELETE Cl10ASTR,.4
A DELTAHISTHeDOUTY JDINY omwaANULS o PHIAST (PHIROT JDE DI PW
SINSERT C10ANTG,S
C PHILOT 1S The HFAM ROTATIUN ANOLF AT TAT STATIONe= DEG
c DESIPw IS M€ NESTRED POwEw LEVEL AT THAT STATIUN
SINSENT Cl0ASTG A
ARC (10 [MTR2) 3OMIROT
AAC(laeIMIRG2) = NESIPW
22 NESIPw =2 AKC(las [MIR2)
CHELETF Cl0AasTG.4A
X OISTE «WANIILS oRYOT oY INGR1TASTePHINT DESIPW)
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SINGERT MIRNNRN2A
PHIROTePMIRT
*[NSERT C1nasTu,12
PHIRURS=PHIRUTOPT /180,
PHIROT=20,0
ARITF (A e86)PHIRYN «
SINPRaSIN(PHIROR)
COSPR=CUS (PH]RUR)
*DELETE Cl0ASTG.1S
XPRMaX (J) eCOSPHeX () *SINPR ) o
YPRMgar (J) *SINPReX (]) *COSPW é
PHASE ZAKY® ( (XPRMISD/NMSAG) » (YRRMES2/DMTAN) ) =AKYONELL [
SUELETF CLlNASTG,26 i
APRMaX (J) *COSPreX ([) oS INPR
YHRAMBeX (J) ®SINPRWe X ([) 2CUSHR
PHASE SAKY® ( ( APRM# 02 /1MSAG)  { YPHMOS2/0MTAN) )
SDELETE MIRRNH.B6 f
PRz (PHIASTOPT) /180, H
RKRMSAGSROC/COS(PHIR) : - 1
RMTAN=2WQC*CHS (PHIR) i |
PHIRORZ=PHIROTOR /180, %
PHINQOTZ0,0 }
SINPH=SIN (PHIRUK] i
COSPR2COS (PHIRUN]
SPDELETE MIPROR,I1
XPRMEX (J) *COSPRe X (1) @S [NMPR
YPRMzeX (J) *SINPReX () #COSPW
PHIMIRZAKY® ( (XPRM2@2/RMYAG) ¢ (TPM®92 /0MTAN) )
SINSERT MIPROR,]1NH
WHITE (A e86)PHIROR
WRITF (Aeal20)RMGAGRMTAN
-1} FORMAT (2NA+® MIRROR RUTATIUN 3 ®43]12.9¢%RA0S*) -

ISy rarimpve:

AITI. USER'S GUIDE CORRECTIONS
1.  SUBROUTINE FUHS

a. Purpose -~ Subroutine FUHS is used to calculate the phase change i
due to heat release as the molecules in the lower laser level decay to the
ground state. The FUHS modeling includes the assumption generally made for
supersonic flow and assumes the heat release has only a small perturbative
effect on the flow.

b. Formulation -- The equations used here are based on those described
by Biblarz and Fuhs, (Ref. 10) and -Fuhs, (Ref., 11).

The usual continuity, momentum, and energy equations for steady flow
with heat addition are used as the basis for the analysis: .

Continuity: v.(pﬁ) =0
. Du & !
. Momentum: o5t * p :zo
. -l u
Energy: Teou h + T agq
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These are linearized assuming

- -]
, p=p, +7
by ’ A
G=1(U+u)+jv (A10)
Resulting in
f Continuity: o, u; + 0, V; + Up; = 0 (A11)
5§ :
(u&.; = u; etc) (A12)
Momentum: o Uu'x +p, = 0
‘ L Uv‘x + py =0 (A13)
i P, U ‘
Energy: > 2 (__1?_' _ 12_’) = q (Ald)
Y - 10X \Pe o,

The solution to these equations was first shown by Tsien and Bieloch,
(Ref. 12), resulting in the following equations for a heat source q in super-

sonic heat addition.

,_ =(y - 1)q &(x - 8y) (A15)
Y= Tvp8
o Ly -1)q  8tx - 8y) (A16)
voe sl
v o Ly = 1IMg 8(x - BY) _ (y - 1lg S(NIX) (A17)
- P i
a’'g a“u ;
' Where, !
x = By Defines a Mach line
8= W -1
2=l
. ]

Speed of Sound




For a small volume, the heat addition is q = h{(x,y) dx dy. The effects of all

sources are then added; for example,

(y-1)
"pB /]h(xy) d(x-gy) dx dy

S

(-1 ;
- T3 ~/F h(x=Py) sin pds (A18)
r

where the integral is taken along a streamline (x = y) and sinu = 1/M.

s is related to x and y by

X = S COSH y = s sinu (A19)

By the Faltung theorem, for Fourier transforms, this can be written

' (x,)= l~"'1j F [I(x,y) ] *F [J(x,y)]) (A20)

l |

The Fourier transform of the intensity is performed by the FFT, while the

Fourier Transform for Gaussian density functions can be found analytically

as

2,2
o g

From sampling theory, the discrete values of fx and fy can be found since

Af = -% (A22)

where

L is the width of the SOQ calculation region (DCALC)

EX(I) is then (I-1)Af. Recall from the discussion in FOURT, the DC value is
returned in the first position and the last half of the transformed data are
really negative frequency information shifted by one period, illustrated

below in one dimension.
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where
1

ax

Ax = Sampling rate in real space

The equation for density change is, therefore,

s
b0 _ 1 f(y - 1)M h(x,y)l sin u ds
R R x=8y
- l)ff "dy’h(x,y’) 8(y - y’) I(x - x') (A23)
2
a™u

The first term describes the compression waves along the streamlines due
to heat addition, while the second describes the wake resulting from those
compression waves.

The heat release h(x,y) for a laser can be written:

X _(x-x)
h(x,y) = C / AL(X,y)e Rt (A24)
X'NEP

where Tt is the time constant for the depopulation of the lower laser level.
If the depopulation were instantaneous (t + 0), the heat release would be
proportional to the intensity, since every molecule emitting a photon would
then immediately relax to the ground state with an accompanying increase in
translational energy. It has been shown that the above equation for the
heat release can be used in all regions of the cavity with only small error

introduced.




The constant ¢ can be found by conservation of energy as shown
following.

Consider the following 3-level molecule:

E2

Eq

Eo

Ay R Tl

The quantum efficiency n is defined as the ratio of the energy out divided
by the total energy available, so for the gain/phase segment under

consideration.
" (no. of molecules)(E2 - El) _ AP (A25)
{no. of molecules)(E, - EO) AH + AP
Where
AH = {no. of molecules) (E1 - Eo)a
the above expression can be inverted to give
A ,(1_:_2) AP (A26)
n
with
AP =/];I(X'.>") dx’ dy’
and

4 = ["cx',y') ax’ dy’

assume, for this calculation, that (0,0) is at the corner of the sidewall
and the NEP. Then

o8 o b 4

-(x - x')/Uz
AH = cAz dy/dfoI(x',y e dx’
= = -(x - x’}/Ut '
= cAz | dy de/.I(x - x")AI(x\y)e ) dx’ (A27)
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Where, recall

i1, x> x
-

I(x - x') =
lo, x<x
So,
= F = -(x - x")/Ut i
AH = cAz fdy dx’AI(x'y)fdx I(x - x")e
L] ° 9
r ~ ~ -x" /Ut
= cAz [ dy /dx’ AT (x%Y) /dx"e
¢ ® oo x!
s cAz / dy [ dx' AL (X, y) (ﬁf}?} (A28)
Or, ’
AH = c(Az) UtaP ]
Or,

_ {1l - n 1
c-( n )UrAz

Since the numerical kinetics routine returns information about the wake
region itself and not just the heat addition terms, this information must
be the data used. Thus, for the analytical kinetics model, one must find

the value for the wake integral:

X x X -(x'- X" /Ut
w(x.y) =fdx’h(x',y) = cfdx:[dx"AI(x",y)e

F = -(x' - x") /Ut
= ¢ Jdx' I(x - x')/dx"I(x’- x"AL(X",y)e

= - -(x' - x") /Ut
= :/dx"AI(x",y)[dx'I(x - x') I(x'- xMe )

o0 X
-(x -~ x")/Ut
= cfdx”AI(x",y) I(x - x")/dx'e (A29)

"

X
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So,

X
-(x - XM /Ut A30
wix,y) = ¢ | dx"aI(x",y)Ut(l - e ) (A30)
o
So, recalling
¢ =fl=n) _*t (A31)
n Utaz
:
And
1-G from SIMPGG E
AI(X”,Y) = 2(1 - G)PPD 3
d’;' -(x-x") /ur :
<2 (1_:_5.)(}.:_1) PPD (x}y)(l-e )
wix,y) = Az V1 + G n (A32)
-]
Now both numerical and analytical kinetics models return the same array, .

namely the value of the wake integral throughout the cavity. The effect of
heat release due to lower level depopulation can be calculated without
regard to the particular kinetics model chosen. The Fuhs effect is calculated

in the following manner:

x (T)
Y-w(x(I-1))

1 w(x(I)
H(I,J) = = [ h(x,y)dx = X
X(1-1)

(A33)

Given this average heat release function, the integral along a
characteristic can be performed. Note that reflection off the sidewalls

must be included as can be seen in the following diagram:
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The contribution at Pl due to reflection is therefore found by finding “
the total heat released along the characteristic that reflects at P,
then adding this to that found along PZPI'

The phase shift is found using the Gladstone-Dale law
n=1 +Co (A34) i
The phase change 44 is

. < 2T [Clp
se = 2 (W) (42) = 3 (—) 2ol

5 (A35)

This is then added to that of the unloaded density field to establish the total
phase change at the gain/phase segment.
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AIV. SOQ CODE ACCESS

1.  SOURCE CODE

The following listing represents the source code necessary to update
the SOQ to include the corrections and modifications described on the

preceding pages.

+ TLE LT M Ak

FINENT 4DRE
vINSERT GUL,.S3Y
$ Tr (IRARF NEL1) WO TU w890
' RMIR = 1.0
‘)ELTA 0"
NISTF = 0,0
AR ITE(AeRAN) [HARF
260 FORMAT (/22X | (HOTeR@00Icd v [TuAnk 3%y [2e¢ NELTA aNDS
C @ DISTE SET TN ZFRQ AN wHlQ SET Ty | 2e]0Hes00000300/) |
agy CIONTIrIE }
PINSEWRT AFR2A, 2D 1
W ITE (7Y (CUCLE7YeTZ3]enNUM)
REwING 7
LT AN 4 GNL e TOGeGOLT0n
SOELETE GUOL AN suUL  TUC
TF(ICAVEV.)! THarE=x]
[F{IRARE ,£Q<0) WC TQ A9]
WRITE(29) (CFFLIILZ) eld=) siNG3) ok
RE4INID 29
M) ARY I=]+NOA
oH9 CUtly = CFFLITD
Ny BRYT [=2]MNRTS \
hB9] X(T) = £K(])
NIaMe = ARC(Llelel) 2.
CALL APRTRINDIHAMMe) g0l 90erNe00s)
POw=0,
REAN(29) (CFFLITZ) s IZ=1+NUNH) o X
REWIND 29
N0 &8n [=]N0H
64R POW = Pilw o CULT) = COWIBICULIT))
POW = POw 3(XK(2) = An(]l))*e2e(NPTS/NRY)
WRITE (AeORT) POw
o8? FORMAT (SN 4® w=ewe PUWER [N FEEDHACK NORMED TO UNITY HY o,
) XE13e74/)
SQTPOw =2 SQQRT(FOwW) .
0u 684 I=].8N0b
sda CFFLI(I) = CFFLI(I) / SUTraw
' SLUELETE GOL s AZ22LDL 423
IFI{TRARF.EN,0) LO TO 1002
IF(THITLAMD , JNOT (RESTRTYOGY T A7
C ooowwo (CALCULATE FILENVAL'JE PBICHBOIT
IF(PPw ,GT . Ne0N11 PFRwrn = 0]
FIG = SNRT(1,=1000,9PpwK) )
wH [TE (AaROIFTG b
46 FORMAT (20 ke® ESTIMATEL EIGENVALUE = SE1Se70/) }
G TO0 1003 . |
wl WHITF (&4.RR) ]
s} FORMAT (20X «9F [RST PASSeTwPUT FuUwb® NUT  UNITYLEIG NOT EST), =, /)
G) TO 1an1
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1002 CUNTINUIE
CALL WEGAIN(NCT NITEKN)
1003 IF(ICER,ENLD) GU TU 964
PUeLETE RXLeREARCGCOL eH 38
OOLLETE CAVITY,.}
X ZLIe/L0DeIRARE)

@INSERT CAVITY, 141
IF([RARF NF .01 Gu TU lav
S eLETE CAVITY,lA3
109 wRITF (7)) (CU(TLrelZsleMuT)
SHELETE CORWY] cu?
CALL NFMSY(FLAGeRNUO W ALEN e YLENIUCZsMAAINYAG] ¢ [N WNSYMe THARE)
SINSERT SONT77CYL.10
IF (IRARE . GT.0) L0 TO 12
PINSERT CAVITY, 217
G TO 11
12 CH(IZ7)yaCMPLALCOS(PHIM) «SIN(PHIM))
SLLLETE DENSY,2
SUHROUTINE DENSY(FLAGIRHO e XLENeYLEN s ZSL ARSNPX oNPY o [F o INeNSYM,
X [RAaRE)
QINSFRT DENSY, )08
TF({IRAWF (E.1) RETURN
IF(LAL,G6T,.0) GO TO 12
wrRITE (Rl )
17 FORMAT {//]1NX o020  49FLAG = e [N UEMSYB W sday
a 19x, ‘ sALL 2PDS SET TO 0,.09/7)
RE TURN
12 CONTINUE
PINSE~T LROP1.2
DATA [RARE/Q/
G INSERT GOL. a7
NaTA DFESIPwW/0./
S INSEXT {ROPI, 1
CIMMON /HARES/ [RARE
e INSERT GOL .22
COMMON /RARFS/ [RANE
SHELETE LROK1,.3
X 2 [HARE «PLOTS

1HARF IS FLAG FUR LUAUENs HAREy UR SEMI=RARE CAVITY
2 0 FOR LOADED WESUNATOR (OEFAULT VALUE)
= 1 FOR RAKRE HESUNATOR (UNITY GAINeO PHASE CHANGF)
2 ? FOR SFMI=RAKE RESUNATUR (UNITY GAINJDENSITY PHASE C-ANGF)
INSERT GOL,430 :
INIR(S«ICAV) = IRAKRE
SINSERT GOL.437
Ko [DIR (S ICAV)
SDELETE GOL .49
X PROPAGATING PARAMETER +[2/% [nARe=z ®,13)
SNELETE GDL,.4s4e )
X RESTHToINTR(4eICAV) o ZLI(TCAV) s ZLOCICAV) 4TDIR(Se[CAV))
SOELFETF GOL,.R30
IF(MNUTLINIT) GU TO 22
DESIPw = 0,0
S INGERT GDL,.26S
NOH 3 NPTSanPY
SPELETE ™MIQWNR, 26
70 IF(DESTPW,ENL.0.0) GU TO 360
NUA 3 NPYSNPTS
NUOB2 =2 NuRep
C ®eo FIND INCIDENT ROWER

s YOO




i

IOokNT

LUkl

AAWE

PRAIIN = Qo0
NO 355 [Z32]1+NORZ.2?

355 PPWIN = PPWIN o CUR([Z)*®2 o CUR([Z+])®e2
PPWK =2 PPWINE®(X(2)=X(]))oe20 (NPTIS/NPY)/1000.
IF (NRFG,EQ.1 .OQ.NREG.EQot) PHWRSPPWK/WNQJoeD
TRANS = SQRT(OFSIPW/PPwWK)

C veos SCALE THFE oEAM TO THE OeSIREH PUwEw,

DO 3%6 [Z =2 1.NOB2

356 CUR({TZ) = CUR(IZ)®TwANS
WRITE (604010) DESIPwWPPWK.TRANS
4010 FOPMAT (/SXea2HTHE FIELD HAS WEEN SCALED TO DESIRED POwWEKR/
A  AXe]2WDESTPW 29eGl246/78%0]2MPONK 2eGLl2.6/
X HRel2WTHANS 2901244/)

OESIPw = TRANS
36N IF(ARS (ANX) LE«0.000100eANDJANS(ANY) (L F.0,000100) GO TO 7]

SDELLETE Cl0ASTG.?

3 ABC(11eIMIRe4) sARC(12¢IMI=42) sABC(13+s1IMIRe2) JNESIPW)

IF(OESTPWQFUOOOO) GO 10 26
C o999acs SCALE THE FIELD wACK UOwWi,

0U 3SR [Z=].Nu9
RLT-) CULLZ) = CULTL)/DESIPw

ARITF (644000)

«Q00 FORMAT (/SXe30HTHE FIELY HAS HEEFN SCAIFD NOWN/)
2q COINTINUE

SIDENT JITTEW
SDELETE oDL,20
X ICUTeMLTsIDKeIUTHY
X [CNTZ24«ICNT2SICNT26,
X [TMeICFReNCT
SNELETE GOL .26
XDSMM (20) ¢RMY (20) oPHTIA (20 +RCUNVE (4) sDSF(4) s TLT () e ICAVZ(20)
20eLETE GNL.260
NO 173 IZERO=1+20
SHELETE GOL .14
00 177 17FR0=le17
#INSFRY SONT7CY1,165

C 2 23 JITTERS THe SkA4 AN ANGLE ANGJIT

o 3 26 DUMMY o LINE 24U IS TEMPUKARILY STOReN IN JITTER [FLOW,
C 2 25 UMMY = LINE 250 IS TEMPURARILY STORED IN JITTER [FLOW,
C 2 26 DOUMMY = LINE 260 1S TEMRPURARILY STORED IN JITTER [FLOW,

SINSERT CORRP,/
UATA [JTReJITANGSJITUIS /0¢0,040.0/

SPELETE GUL .”9%+50Q77Cr1l.1067

C / ln/ V77 1A7 197 20/ g1/ 22/ 23/ 2s&/ 2%/ 26/
Xel160017041A0¢190020002100365+2300260+250+260)41FLUW

PQELETE GDL,3125+50Q77Cr1,.108

C / las 177 1A/ 197 207 2\/ 22/ 23/ 2a/ 25/ 28/
XKel60el170e1A00130+20002109365¢2300260025002560) 41FLIW

*INSERT GUL ,243

NAMELIST /JITTER/ JITANGJITDIS
JITANG = THE ANGLE UF JITTER (IN MICRORADIANS)

JITDIS = TmE DISTANCE PRUPAGATEU SUCH THAT THF JITTEX
SIGMA 1S JITANG2JITDIS®) ,E=A

(s X e NaXsal
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C
PVOELETE GUL.327

c PO PP VPSP 0000230800000 000 P PP 0P P PP 030004000000 00000000000000

c

230 [JUTR = [JTRe]
TF(WNOTLINIT) GO TQ 231
READUINGJITTER)
ARC LAGTJTH1) = JTTANL®] E=6 1
ARC(6TUTR2) = JITDIS
231 SIGXYSARC(6e]JTR,1)®ABC (69 [JUTR <)
WRITE (6+41836) ABC(6¢1JTRL) «SIGAY
1836 FORMAT (4SH voee AEAM JITTER MUDEL CALLED ®*e@,570 OFVIA
X23IHTION ANGLE (RADIANS) 2 +GlcdeDe8Xg®: STD DEVIATIUN (SIGKY) =,
. XGl12.9)
b NO 233 1J=1.NOR
[ 233 US(IJ) = CUR(2%IJ=1)%%2 + CUR(2®]J)oe)p
NX = X(2) = X(1)
CALL JITRAGIDX+SIGXY)
DU 235 1Ja)l.NOB
tJIJ = 2e1)
CURI(TUTJ=1) =2SORT(US(II)
235 CUR(IJTY) = 0,0 ;
260 CIUNTINUE
250 CONTINIUE

280 COMTIANLE
tuNAL -2 ) i
GO TO ayy ‘
TINSEmT GOL, 22 ]
FUIIVALENCE (USTEY oCPIL (L1 o (CURILYeCUL(]))
DIMENSTUON (1S (1R3IRS) sCUR (327 RA) ;
SlrSenT GULGLS
X otJSeCUW
REAL JITANGWJIITLIS
G INSERT CYCLEQ.AT?
N0 1% T2l NPTS
136 <([Il1 = xSAVF(II
SUELETF AL.2
SURROUTINE NQUAL (THHASE s [SAVE o [PLT«TITLE ¢RR e ANS s IR sRF « S[GANG)
PINSERT QUALLTI
DATA W1/73,161992K4/
eRELE Tk WAL, 107
A3 IF(STOANG=] F=Q:T7Nes70sm4 ;
A0 SIGRYzFeSIGaNG
we[TF (he1R3A1 S[GANV )
130 FORMAT (45 oeee HFAM JL1TER MUUEL CALLED ®eee,5TN DEVIaA
XKlenTIUN ANGLE = o G20eS )
CALL JTTRAG(NXSAVE ¢STOLAY) ‘
tIMARS( o !
DU 68 Jm]l e WRPTS
Ji1st =) ) aNRTS
N0 AR 1= 4NIRTY
i 172141
TF (UMARGGF JUSIIZIIGU TY An
MAX=US (T 72)
XPEAKZX ()
YRR &KX ()
171437017
CimiTZ{2=1) 3950 (USIIZ))
CUR(TZIZY = Q4N ‘
A8 CUNTINIE
70 oMXRSIMAX/1000,
SINSERT MAIN, 100
SUMRNGTINE JITOMGDXeSTHAY)
C Trly SURROUTINFG MODIFIES THe FAR FIELD INTENSITY OISTRIMUTIUN
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O NO

MONEL TF SEFECTS OF MEAM JITTEw, Iwf JITTFR IS ASSUMMEN TQ
GAUSSTAN, SINCE THE wb 9L TING INTENSTTY IS THF CUNVOLUTION OF Tug
UNDISTURMFDY [ITENSTTY wllm Tk GAUSST[ANe THE QPerATION IS PEQRFORME
Y THE FET 0N FACH FOUNCTIUN ALUNEs MULTIPLYING [HE WESULTS,
PEIFOWMTING Tre [NUERSE Fr T, JvFen/24a/76,

LEVEL 24ClLeCT

COMPLE L (UeCT

COMMO:y /ME | T/CHITAIHG) U (I3024) oK ([20) gwl sNBTS sNHY s DRX o DRY

CIMMON /CG/CT YT

DIMENSTON My (2)

Nara w1 s3,141%93y

NRTSE 2 NRTS ¢ NRTS

Healv 2 2,0

\\Dﬂg = N,

C) 10 w2l e Ty

CI(M) = CMPLX (US(M)s0a40)
10 PPy = PrWeyS (M)
NAD (1) aNR TS
NND(2)=NPTS
NAR = 29NPTSQ
NPOZ2=NP TS/
CALL FOURT (CleNARINNUS])
SIGEXR 3 2,#(STGAY # Pl)eaey
SINE=(XINPTS)I=X (1)) /s ¢ UA/Z,
OF=,3/STDE
NO 20 Uzl «NPTS
YSQsE((J=1)onF)ee
IF (JeBT NBU2Y YSIS((JaNPTS=])9F) se
JR=(Je])aNPTS
N0 20 J=1.NPTS
XSQz((T=l)200F) 2w
IF (T1.GT NPU2) XSz (([=~NPT3=]}9NF)ea
Ksleux
20 CIUK)=CT(K)IOF AP (=S IGEXR® (ASQevSY) )
CALL FOURT (CIsNARWNNDs =))
N 30 KkKx] JNPTSW
U9 (KK) =CABS (CL (KK ) /N TSY
30 PRWN = PPWNeUS (KK)
PWwRFAC = PPW/PPwN
NU 40 MM=] NPTSY
6y US(MM) =2 US(MM) *RWRFAC
WRITE(Re100) PWHFAC
106 FORMAT (//SXeoTHE POWER HAS BFEN SCALED BY A FACTOR UFesGl2.5¢
X 4IN SURROUTINF JITHRG.2//
QETURN
END
SPELETE MAIN,80
NAMEL IST/ZQLOT/TITLE s IQLTsON e I9AV ¢ IPHASE yRRR «RF ¢ STGANG
SNELETE MAIN,?30
210 CaLL uuap (TPHASE o« 1SAV el UL TeTITLE ¢RBRGAS +NB oF ¢+ S]GANG)
SINSERT MAIN,?2
NATA STGANG /0,07
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APPENDIX B
SOQ USERS GUIDE UPDATES
JUNE 1978 TO JANUARY 1979

INTRODUCTION

This appendix documents those changes made to the initial SOQ code between
June 1978 and January 1979. The changes incorporated in the code are those that
have become generally useful for the physical optics simulation problems which
have been solved using the SOQ code. The users guide updates are also prepared
to clarify and correct the initial description of the SOQ code as documented
and delivered to AFWL on 1 March 1978, in the Preliminary SOQ Users Guide. This
document supercedes previous written material on SOQ code documentation. The
organization of the SOQ Users Guide Updates is as follows:

Section BI New Subroutines

1. Subroutine ZERN
2. Subroutine CPUTIM
Subroutine LISTER

[92)

Section BII Code Chggggs/Correction

BI. NEW SUBROUTINES

1. SUBROUTINE ZERN

Zernike polynomial terms give the SOQ code the ability to model mirrors
with arbitrary surfaces. This subroutine also provides the determination of

sensitivity of a given system to the level of these Zernike terms.

a. Relevant formalism ;—"The.Zernike Polynomials are an orthogonal
set of polynomials used to describe phase front aberrations. The low order
terms of this set correspond to the low order Gauss-Seidel aberrations, such
as piston, tilt, defocus, astigmatism, coma, and clover. A list of these

polynomials, Z(k), is given in Table B-1.

317




N

TABLE Bl1. ZERNIKE POLYNOMIALS

k Z, X Z
1| 1.0 15| (4R* - 3R%) sin2e
2 Rcos8 14 R4cos4e
3| Rsine 15 | R*sinde
s| 2% -1 16 | (10R° - 1283 + 3R) cose
5| R%cos2e 17 | (10R® - 12R% + 3R) sine
6 | R%sin2e 18 | (SR® - 4R%) cos3e
71 GR® - 2R) cose 19 | (SR> - 4r%) sin3e
8| (3R% - 2R) sine 20 | R3cosse
9 Rscosse 21 Rssinse
10 | R%.in3e 22 | 20R% - 30R* + 127 - 1
11| 6r* - 6% 4 1 23 | 70R% - 140R% .+ s60R® - 210R*
12 | (aR* - 3% cos2e |24 | 252R!0 - 630R% + 560RS - 210R%
+ 30R% - 1
The phase applied is '
21
A9 =:S 2P, 2, (R,9)
k=1
f = A9 (1,8)
i 5; = R<l
R>1 (B1)

If the Zernike radius Ro is specified to be zero, it is a flag to set the
phase identically equal to zero.

b. Fortran formalism -- Subroutine ZERN is called by GDL with IFLOW
= 24, Namelist ZERNS contains the Zernike radius Ro as well as the coeffi-
cients of the Zernike polynomials to be applied P(I) I = (1,24).
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Due to excessive use of the FRINGE program, one can also input fringe

coefficients (PFRNG(1)), corresponding to the 24 Zernike polynomials to be
applied. The PFRNG coefficients are converted to P coefficients in subroutine
GDL. L

NAMELIST /ZERNS/ RO, P, PFRNG

Argument List RO, P
Commons /MELT/
Externals None

IDENT ZRNIKE computer printouts follow.

Ll 2aaray

@tiue 4T sl [rE
fa. 0y
diorl B Tr JITlpm,otn
8 [ /P ineg I ONT IS T s TPy,
@ =) e T6 (R B K NI S ]
s 2 Ja Aesdl Y e T Pa ZEwigIRFS Ty TS 0F wAvES
k(2T T TTe gy g
LRIV RN S A O BN |
Ll CaL S ik qotF Vi dgmb R doerdwTullemw i DS eRisAIN
PINNEIT It TREM L2
70..0‘0.0.....‘0'0DOO0000000.000.0.000...000000000000.0.0‘0000
c ANDL Y fF TG
P.O...O.OQ’....O...O‘C000b..b‘.o.o.‘.b.t.ﬁ.000000.0‘0000.0.000
den [k = Y720+ s
Th Lo T 110 30 T P
Frafl 1ieF & 8 ¢ 47,
- RO PN RN
sadt wli) = o,
ERTA T PP T I 3 B
dew Wl gt TY 2 .,
WEANY (e l2rkilQ)
O 21 T2l 4=
2A9 [ (e w3 ( ) e Fadg) FulGFa,T,
[ (e OIT b S [F) «) T 261
i le (Felas
At 5'l::a:(;'~:.:r B whE COFFFICIENTS wFTtns CONVERTED TO SOQ ORNER,*/)
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SUBROUTINE CPUTIM

-

J

Subroutine CPUTIM has been activated for the CDC computer to print out

the amount of CPU seconds used by the kinetics package, which is driven by
Subroutine REGAIN. On the Cyber 176 a system routine

A = Second (B)

returns the CP time since start of job, in seconds, to both A and B.

FORTRAN:

Argument List:

IT = 100* time since start of program

Commons None

Externals None




IDENT CPUTIM computer printout follows.

[RE=T (9T TIm

@Tibar CRULT

COurt .
SOELFETE o IMMY{ 20
Q- R TINE Coafim(( ™)
i 1T =2 1goueSFEC )T
) QAT

| FTE wWFRAINGW
DFILT = ([FluelswT)Z7LNY,

3.  SUBROUTINE LISTER a

Subroutine LISTER was activated so that the output of the resonator.

P e v

design program RESDES or an arbitrary file may be read internally and

reprinted in the output of the SOQ code. LISTER reads an 80-column file,

. : designated as Tape K, and reproduces it in the SOQ-designated system output

file with pagination defined the same as on Tape K.

FORTRAN:

LISTER is called anytime IRSDS, is nonzero in namelist START.

Argument List:
K ( = IRSDS from START) ‘

tape number of the file to be replicated .

Commons: None

Externals: None

IDENT LISTER computer printout follows.

INFNT L ISTER

#THENT LISTFR
LISTER
BAFLFTE DUMMYS 22011 MYS o 2%
SURINUTIMF LISTFR(X)
C osae THIS RWOUTTINE COPIES TAPE K TO OntPuUT,
DNIHMENSTON C (20
WEw MO K

I WEAN(®KeD) TCYeC
[F (EOP (K) gk dlaN) Gu TN 18
Q FOR4AT([V1eP0an) i
IF(TCT1aENQ]) V[ TF (AN
aRITE (Rl C |
10 FOwdAaT (11 xe20A4)
WEAD TwE NExT CARD
iy TO )
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IF(TRSUSNELu) CaLL LISTER(TIRSOS)
IF (awl o LF o 0a) REWINM 90
149§ = 1

BII. CODE CHANGES/CORRECTIONS

The code modifications and corrections included in the code are
described below by their update file name. The reason for the change, the
structure, and the listing are included below:

1. *ID SOQMAP

This update provides a cross-reference map to the S0Q79128 code. The
first section lists each routine in the order of appearance in the S0Q code
with its commons and externals. Also given is a list of all routines that
call it. The second section lists every common block in the SCQ code with
the subroutines possessing that common block.

[NENMT 5 ) Map
DTLR AT SOHuMm R

AT
FLUSERT MaTu 2

C

r FOLLOWING TR a4 waaD vaP Fak TAHF SN CuhF OW0SS=wEFFRENCTING
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2. *ID ABCMAP

GATNKY s K TNE T eMT X

caviTy
OFENQY
(LA

GA[NXY e TMNFT

QTFE

CAVITr oDt s )AL oSTER

Sn() eI
oFaw
ME AR

ARRTR GCAYITY eGNL e IRPLITeMERRUR «MONER yOITPUR o
UTPHT eRSTFR ¢S TFP o TRLNIMe THE WML

oL

Current allocations of the ABC (I, J, K) array are presented here for

ease in future updating.

INEAIT  andrMar

eINEFNT AldCwar
LI
STHSFRT b s2eS

A4C{lele 1)
ARC (le2e 1)
ARC (] e1MTR, )

ARC(lelAaraea)
ARG (e TNK eQ)
ARC{]l e IJTR M)

ARG (]l oML T oW)

SIMENGTONED T (14ele9),

T4ROG
T 4ROIYGH
T )GH

ARC 1N [MRe4) TR OYGr
AHC (1o I9TED . 3) TR

THROHGH
THROUON
THROVIGM

AHC([O0e[wFAen)
ARC (Y o I T o 7)) THNOU(H
AHC (1 o [HSTPem) T=ROUIGM

T=RONIGH

FauLtL IWING IS A SuMuaAvY OF THFE ARC ARQAY L( “ATIONS USED
™™ N, AWC (S

AdC(Relol])

ARC (2420 1)
ArC(lasIMIR2)
AMC (130 T™M[Rea)
ARC (R TISTER )
AC(Re (AP a)
ARC (179 Tiiken)
ARC(2+[UTHB)

ANRC IR TTHWML 4 7)
AHC (4o [RS IR R)
AC{2+MLT Q)

e we we

%0 6o oo se es se s we we

[FLOwW=A, CUTOUT
ORYe DRY IN SOQ
[FLOw=?2, MIRROR
IFLOw=2, MIRRNR
{FLUwW=3, PROP
[FLOW=4 s APRTR
[FLOwW=2S, THLOOM
1FLOwW=23, JITTER
[FLOws]S, REGRID
[FLUWS]LTs THEQMY
IFLOWSP0s RSTFP
IFi.Owsn]12y MULT

DI IIDIOAAAITIIIDIDNTINNIIY YN

3. *ID PLTFIX

Ident PLTFIX modifies the printer-plotting package in

This new plot package:

the SOQ code.

a. Prints DCALC, IMAX, DCALC FLUX along with the location of the
center of the beam (DRX, DRY) and the bottom of every iso-inten-

sity plot
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b. Prints a blank for every value of intensity less than 0.01
*UMAX (UMAX is maximum intensity) and puts a border around
the outside in column 1 of NPTS and row 1 to NPY

c. Allows for selective plotting, based on the new namelist
parameter KPLOT in namelists PLOT and QLOT.

(PFMT TR

@INEMT Wi Tk I X
1PLOY
B (NSFOT LRUM] oh&
NCF = N,
BINSFNT (LW,P] AN
NEE = LOEF « St
BINGFRT LN &7
DCF 2 RCFe (4 (P2)ax(l))2el0F L 0AT (4P TS/PY) /1000
BOFLFTF 1LR0P ] et oL 7] 18/
M ARTITE (meA) A ] 1etMAXR o NICE o (R L NRY

A FORMAT ([ 2= NCAILE 2 o011 eRewtoeH[MaX 2 4Gl]leboaXeHROICALC

Il TAFLIK = earl | oS/ /24X
BNFILFTEF | QUP L 9n
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LI
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r R AT =2 4-5ClIF e wHERF AeneloDoan) £ ARE O UR 1.
- A= ] RaNTAL PLOTS

c % = 1 [SOINTENSITY »LOTS
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>
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SINUSE T G ¢50%
IF(RANPLT (ME ¢ Na e AN oMPLNAT Fileid) ®BLOT=11111
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[TOLTOIRTTY) = <V 0T
SNELFTE GOLe™INGANL B
RBLAT = TIOL T([RTT)
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1L 0T
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NATA HMLAMRDNT /1 Glr,/

DATA 4 /1m q1Hue1m]l el e 1Mol HaeIMSeltthe ]/ MM MY KO,y M, N/

SNELFTE LA0PL,TARAR] T8

Ul = NSLT12Y /71 MAY
[ =3 {Le®1I] o 2
[Filel TaeNlY Ixx|
IF(letUelaliRal «FNNPY) [K2)6
{FlJeFwalalin, 'OE‘)DNDTS’ {*=13

2 &1140) = ~(Ir)

e an[TEF (M) (2TT(1)el=loNPY)

4 FNUMAT (1xe]/2%A 1)
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ONELFTE L2008 o0, RN 4%

ul = US(I2)/79Max
[« = Tueott]l o 2
[FUNNeLTea0l) [x=1
TP {TeFWe]l o NR,TFEDGIBRY) Inzla
[F(JaFliel aNiXy JaFQNRTS) K= 3

12 x[T(1) = =~tIxK)

14 wtTE (6ol 3) (Sl T(I)osl=levwFY)

11 FIRMAT (LXeF 114202 Cehad))

4. *ID ADDPRNT

# This section of updates was included to add information on intermediate
2 printout to CAVITY, STEP, GDL, and TILT:

a. CAVITY - The incoming and outgoing total flux at

each gain/phase section is now printed.

b. STEP - At the beginning of STEP, current values for
DRX, DRY, RAPTR, NREG, and WNOW are printed, and the
incoming flux calculated. At the end of STEP, mod-
ified values of DRX, DRY, NREG, and WNOW are printed
along with the percent flux lost during the propa-
gation step. This last parameter (percent flux lost)
indicates how much of the beam has been propagated
out of the calculation mesh and, therefore, lost by
windowing in S-space and K-space (Fourier Transform
Space) .

c. GDL - At the end of any IFLOW the code now prints
out total DCALC‘FLUX, DCALC, and the location and
magnitude of IMAX.

d. TILT - Subroutine TILT now prints out the mirror
radius of curvature necessary to remove the beam
radius of curvature found by TILT.

JRALINER A g T
LASRCIYE SERVETET TN 3

« [ ARy T ALRS 0Le [MFDNQMATTION T QUTRUT FRuMm SURRIUT TNES
CAviTYe SIPR 2N 1L T

rayTry
#TSFST CAvilr,2ca
FYhyd =2 0,
Pow= =2 [,
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[F (ANF g F G ol O G1ilF i Pl e /) POWA = POR/wNOwee
eTUSERT STEP,23
MY = ANRTSaNWY
1) 40)] T=)eNid
I = 2e]
el MUNE = Fidad s CE([Te] ee) o Cynd(T]) 2e2
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IR INME U eP ive l e N NRF 3 F,2) PNWA 2 POWA/WNIIWee2
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IF LI THoF e e Ma! RFEGoE ) e AND o TRPRNT JNF 40) WRITF (Ao 3000)
X DXWFALeNYRP AL «MNRFEI¢WNIWeIFL P
1100 FORMAT/6X o #6 XTTING SURRINITINE STE®, CURRENT PROPAGATIONS,
A ® OaRaMETRRG®,

; X /HE OONX 2% (3l Pelon

; X /HX4®0RY 2% 4312400
X /RX G OMNNFR 2. 4.
PRSI TR 2040rilete

B /U oRP QCFNT FLUX | OST  =x®eulPe4)

ONFLETE STER,L91
16 FURMAT(/ZaXo]uH STRENML THTENSITY 24Gice%)

SINQFQT STER, 284

whNiWw = 1,0

IF (TORNT ANF 1) 4RTITF(A«INAN) NIRFAL o) YREAL «NWFGowNOWNELD
STIHGQEW] STER,/2na

waNOF 2 |1 ,0

(IRl




ONELFTE OGNLHGT BN AR
UMax s 0,0
AMAR = X{])
T oyMax 3 X(]))

N0 TR Uz1eNwy -
JL 3 (J=])enpTs ﬁ
! DO TR [E}MOTS |
1Z = T+l ]

AYTNT 3 CUtlZ)oCONUSICUHT/NY
IF(UMAX (GT XY INT) GO TO 7A
1yMaxX = XY[NT
AMAL =3 X ()
YHAAX = X({J)
79 PPw = PPwexYTINT
IF(NRFGeFN 1 JIRGMRE 3, Flle?) (IMAXSUIMAR/ WNQuee?2
IIMAXK = 1IMAYX/1009,
RAN4AR 3 SORT (AMAL®E oYM ®e)Y)
SNELE FE G JA6A
IF(VSTEP NFel) #RITE(Me79) PRPWX«NCALLPIUMAXK ¢ XMAX e YMAX ¢ RADMA X
SNELETFE vl ATH :
XUX Zeh12.4/7°00e]290CALEC =eFH2/RA 12 [Max 2eGlP,4010X0
R20HLDNCATFD Af (KeY) = (s3]l lebvlMees]fetbeliM)y
X Z62%Xe9MAT RAN[USeO12,5)
PNELFTE Gl o8 7Y
[IF(MSTER FNL1) WRITE(AaTTY! HPAKDCALCPIIMAXK ¢ XMAX ¢ YMAX ¢ RA(IMAX
SOFLFTE OGDL ¥
XUX Ze3]lew/Ane ] 2MDNCALC SeFR,2/Ha e L oHIMAX 2eG12a0e1NXy :
XPOHLOCATEN AT (teY) 2 (els]PedolHeebblztalm)y
X /47Xe9MAT RaNTUSeG]%n)
4 . *NELETE GDLeDI2ein 49113
F {Gisa = 1
G0 T 999

TILT
ONELFTE CYLILEZ.21]
TaurRDE = 2, #0ANC!HIW
IF (TIPS 0k 42) 4ITF(A,A7) RAHC IR TWOKLC
SHFLETE (YCLEQ,.,23
10X ¢ 32HMPHASNE FRONT CLRVATUWNE = RANCUW 2e06l2.00 i CMy
C /1N%Xe® MNOTE w TH[S CUNVATURFE CAN AF REMUVED w[TW A MIRROR®/
X 1NY e® QT Yy WANC B2 ,0e 3 M2 2, 8mANCHIK &Y DEFINED ARQOVF = /
X 10X e® MESATTIVR QANCHW [S A CUONVERGING 9mASF FRONT wWeiCHe,/
C 102 e® (AN F WEMYEN {ITH A CONMVFX (NEGAT[VFE RANC) “IRQOR,®4/

»

X 1441)

5.  *ID SCLPWR

RS ———

Ident SCLPWR modifies the IFLOW = 12 section of GDL to allow for
) scaling of the beam to a specific power TRANS.

[NENT SO Rww

« TPl SCH P Ik i
211 ’
S[HSFOT AL qath
AMAG = |,
AOELETE GDI_ 49063 489
£ 080 [F(TWANSLE41a) T<E FIFLN TS SCALED NY SuRT (TRANS) 7XMaG
£ 200 [F{TOANS GT 1) THE FIELNY [§ SCALED TO THE PUwWER "TRANSH

331




. am— .

ST PN =2 83C (Lt Te )
AMAG = aMC (2% T 40}
TRANMNG =2 BOL Y
TF(TRAMS 1 6 ot esd) G TU 143
Wrpd = g0
0N 3RA [ 73] 0y
10 PHEw = WME L o CU(TZY#COMIGICULTZY)
PUFW = PNFa® (R (21 =g (L)1 o82) 8 (ANPTS/HNMY)Y /1000,
[F (MREGeF ] sV INEGGFNG2) PNEWZPMEW/WNYW D
JRG JF (TSI T 1.1 ONFw = aMa(ee
STUANSZSIRT (DILL/PMEW)
wh[Th (be162) 8=C(LoMLTeQ) s 8=C(2eML T4y}
ST ISERT Y cau9a
[FITRANS,GE 1) [ANALS]

6. *ID TBLUM

Two errors in subroutine TBLUM are corrected by this ident.
following listing is self-explanatory.

[Ga RN T

RICENT Tl M
Yu’LH(\\A
SUELFTE Tl um,a’
[FIARTAL ATt} ARTTE (AJSI4) AX AL
POF)FETE TAL M Ak
C VT 2 (9N ARSSAL FASZ (ol T/ (nm)eCPoT) Joa (] ,/3,)

7. *ID REMSPH

Ident REMSPH allows the removal of defocus and/or tilt using a call

to subroutine QUAL, and to continue with this optimized beam. This optimized
field can be plotted and written to a local file specified by IWRITE.

INRITE. FT.0 sets IW = IWRITE
IWRITE. LT.0 sets in IW = -IWRITE and returns to SOQ
immediately.

[f desired, the non-optimized field can be read in using ISAV = 1 in

namelist QLOT.

TAF 1 Koty sy

DIRIGT Wy 3P
AL
LACELT N T Y ) |
[FiTwOlIE oFNe1e) 3 TO Ay
jeidet B RTSOEpY
Te = TuwtfF
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IE(Tw]lTF LT iw = =lwirlTE
wie [TE (Lu) (Calla)elxsoNOIR) qkoiJRhXeidR7eN[TeSAVE
GF I Lw
Wi [TF (Aelad) T 1e2MASF
“9 FORMAT(/7enKa?Cly ~AS RECT, WRITTENM ON UNTT®,13,% FROM QuaL®.
X @ GlTe [PHASET z941p2//)
IF(T4RITFLGE,D)Y Y To &0
[P=NT = ]
FF (R 0T 65T e) wRITE (A 3000) NFTITL
[F(KwLOT 5T, 0) CaLL TOLOT(xXPLNOT)
[FITQAVE oF e il ~Fan (7 (COlIxY eIXZloen(R) o X g INX oY

REw TG 7
wE Ty .
A0 CONTLuue {
RYSL] :
SNFLFTE MAING,2P7? R
200 x2LIT=)00n 5

=EAD (S QL OT)

*ID CHGNPT

Ident CHGNPT increases the flexibility of IFLOW = 6 in two ways:

a. Reoverlap the beam, letting the code find the
original DCALC by setting DIBEAM = 0

Change the number of points in the beam, by interpolation,
by specifying NEWNPT and NEWNPY. On a subsequent call to
START, set NNPTS equal to the value of NEWNPT or NPTS will

be reset to the previous value of NNPTS.

ALRIN}

[

STHE!,T CwteNwT
AL
CHEL R TE (W) 4 M
190 [wFas[whbA o | !
TF (o’ ToIMIF) GO T 1w ’ {
ek LI TP (] 1Y)
AC {10l abAen) = J1dn)
1953 Wi 2 ARC([)eTwFAsA)
STHSENT CYCLEG M
NRPTS =2 NEaNOT
. NBPY = PhwNRY
1 i 8 MEYOMETS
BIUSGFRT CYPLFN,.T
X oNF i T gy wheWdY o [AT WM
~ NE & IRT 2,000 NF 4 oY ARF THE ORESTIRFD NUMHRER NF RO ITS
C QAMPL TN T4F FIFLN,
c T lOYM 2 Talw €W Thab Cynm, DNFEFAULTS TO [MIn 2 1.
~
»

TV 19 UsEo Ta QENORMALTZE THF dARE KESONATUR FEENRACK FIELN,
[HSFOT (M_oA&RT
NF NPT =2 N
NP wrIWY 8 N
[Mfusm g }




START.

BTUSFRT (3] ghn

AdC{melel) = NFyiwT

ARG (7elel) 3 ANp WrwRY

ACl4ealoel) 2 TMiRgHM

IF OV AMFI,N,) Al Lelel) = (X(2Y=2(1))*FLOAT(NPTS)
SV ETE ‘WY an7

NEwWe T 2 AGC (Relel) e,

NFEa IPY = ArC{Tolel) e Ul

[9]2S4 2 AQC(As]elle,0]

IFINF AP T FN,)) MEwRT2NPTS

IF CNFAMPY (£ ,0) NE4nNPYINRY

ANFL 2 MO M/NF ot 10T,
SOFLETE W) oned

O A/ (a2 e NPT
SNELFTE G W JAra

MY R4 MYz ] eab AIPY !
OB LFTE SO hkA D3

NN &3 MLx] o ip WY
ok ETE AW92h,17 i

NE wtdtid = oy yMD TN F WY

AN = 1,

PP (M Qaf il o WWlINE(IGF )oY AMIISQ=wliGwee )

POwiA = FOWA/ 4N )WwSH)

Wiy = WDi)wit/ N s )

DN R Jxm] o iF 4N

*ID MISCFX

This ident corrects minor errors and adds two parameters to namelist

a. *D GDL 384,385 This change in format compacts
this part of the printout to 80 columns for 4
or fewer struts.

b. *D GDL 884, 885 This change removes the S from
column 1 so that output can be put on microfiche.
It also corrects an error in the BARE updates so
that the CU field is read in at the end of a con-
verged iteration.

c. *D CORR 1.23, 24 This change removes $ from column
1 in the output.

d. *D JITTER .83, 86 This change updates the indices
in the ABC array which were defined originally in

reverse order.

e. *D BARE .11 This change corrects the size of the
loop from MUT to NOB. I




f. *D Cycle 9. 119, 120 Previously for IPS = 2,
the iteration counter KOUNT was not updated.

N RIS S T AT A = o7

g. *I Cycle 9.99 Focal = 1.E50 defaults the radius of

curvature of the beam to "infinity." :

h. *I STEP .40 This change activates the IIPS # 0
option in STEP. Setting DELZ = 0 allows the
removal of tilt and/or calculated sphere without
propagating the field.

i. *D GDL .827 This statement was redundant.

Jj *D BARE .86 The parameter RGAIN allows
the option of not calling REGAIN at the end

of an iteration,

The parameter IFLGAP is included so that aperture loads are printed for all

apertures in the optical train.

tNe af 218 0% &
' FTIF gl TISCFaA
TiS Y O imwb CTQ a5 A0S A0 AN HARAMETERS Ti) j

VvACREL ST STAawT,

300
e ILFETE 1301 o VMG e 3) o $45
TNy IF ST iTS=zel2e”7Ye12M X=Y CPATFNZ a3l Uq0el™Hee0Gl)s%e/72Xe
P VA ST A TR A2 1 ) eae N THTHETAS=sALULN44)
POPL ETE GO giHa e =N HrHn
N FDRAAT L 7 el bl 4y s/ 30 ITERATION [S CONVFWGED o
€ A AR frivelaelern [TRRaTIANS /111 13(1H40)/7)
MEAN(D] (CA(T7) el /%] gnNiIR) ¢ X o iRA e1iRY
KPaTND 9
LISTR
SHELFTE C IR 214008 26
i Sl eaMCANN QTS e LU i) el {1 42) 010 (Lrd) al0l1rHE) ) D(1HS) .
! IV ) i lm?) ol 4Ae /= CH HMYyeaXe {]1NHM1230an/RI)) «SX,
Sl
GFLFTE I T T 2 jJITTE Q408
ARC 1«1 JT& e = JITANGH] (F=n
‘ ARC(2010Ten) = 1TTOLS
P31 STty 2 ACllolUTHaR)DARC (24 ITvenm)
A9TTr (melidn) AdCE1aTITHA) o3 1GRY

CayTTy
ANE L ETFE HAWF ]
139 wl@{TE(7) (C1tT2)al73) M0




FIeT
ORI FTE CYCLP Y lIweCYCLE 3,120
28 <yl = e T e
[R(TRSF .2 0 T [
BLUSFWwT CYrCLE I 20
FACAILL = 1,550 g
STF2
PINGPFI|] STEP 60
ACHik B 4 A~
[FADFL Lok Vet g) HE T heh
3L
FHELFTE GNY_ eme?
ONFELFTE RARF (5ms

g [FSnAINY CapLt, NEGATA(GCT UTTED)
d AT
- OT4SEST malval 3
3 LNSICAL WiaTn
- SINSFRT AWK o0
i r [2S9G [S TH4F TAPE ef R OF ThE AN=CULUMN FIILE TO HE COPTED TO
i r GaTel Ay LISTED, I8 [2SDS=0e LISTER (S 0T CALLED,
c SGATE = LFALLSF,  TURNS OFF THFE CALL TO wFGAIN IN TFLOwWw=T,
= PLUSFOT A [Nel9e
3 wiralr s S TwufF,
INGIS = A
[FLAAP = o
SITNSERT A INAA]
IFL>a” =
FOELFTE A~k 4
L o [2aRE WPI NTSeRGA [N [RSNS
ST LUSFERT *MATNGT
CoMaN /SQyTYa/s RGATNG[FLGAP .
R 4
Sl USFRT L7 k1
CrManty /Sy Tym/ «GafNeIFLGAR
GNP LFTFE (WD 4Hn)
. IF(TCHTL oEVal o AMNLIFLGAMGFAIL 1) GO T 9GH
10. *ID FXQUAL

The quality program has been updated to include more options and more
printouts. See also *ID PROP and *ID RMVSPH for other additions to QUAL

a. IPRNT. This parameter was added to suppress the
additional STEP output (from *ID ADDPRNT) when STEP
is cailed from subroutine QUAL. It was also added
to namelist PROPGT for the same purpose.

b.  The output of the focal plane search was modified to o
print out more information.

c. Additions to QLOT

RBB (New meaning)
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IWRITE
PROP
IRYFF
KPLOT

I TABLE
ICTRD

(1)

(see *ID RMVSPHP)

(see *ID PROP)

RBB:

If RBB is input as other than one,
QUAL will find the quality infor-
mation for RBB (RA/D)

IRYTFF.GT.0 writes far field
to unit IRYTFF

KPLOT.GT.O plots the far field by
calling IPLOT (KPLOT)

ITABLE = 0 finds quality table and
plots information
= 1 does not do the above

ICTRD is used for ITABLE = 0,

= 0 chooses the optimal focal length
based on the highest 1.0 RA/D quaiity
about IMAX, then constructs the quality
table based on the better of the two
beam qualities at that focal length
(Default and same as previous).

= 1 calculates quality table about cen-
troid for optimum.

= 2 calculates quality table about IMAX
for optimum.

= 3 finds the optimum value about either
centroid or IMAX chosen for the highest
1.0RA/D quality,




LPEMT  Fayuat

eTHENT FxOUAL
RIVY- 1R
ST USFRT JITTEW, 126
r ede Xl 1S Tee £aW FIEIN CEUTERLUINF INTENSITY NDUE TO A PLANF wWaAVFE

s ARFRTHREN TO 4 DIAMETER W Wl 4 CUNVFRGING LENS UOF FOCAL LENGTH
[ P OARWULIEN AT TrE dFA-2 FIELN, THe TOTal, POWFR [N THE APEFQTUREN
r PLANF wAVF IS ThHF SaF AS THAT OF THe CURRENT CU FIELD,

SINSFOT CYCLF9,.17
COMMON /ST / TPANT

Ghy,
CINSFRT i 120
X o | PRNT
: SINGFRT GNL,13K
! c
’ ¢ [“H0T 1S A FLAG FIR RPATINTIMG NHFG AND wNOw FROM STFP
c 2 0 NONPT LRINT
¢ 2 1 BPRINT (OFFaAULT)
STHSERT WML o9
[PWNT = ]

SINSFRT ODOL 590
' ARC (R ISTER 1) 3 [WONT
' SINSFRT 6L 95913
: : LTIPRNT 3 ARC(R,ISTER.3) «+ L9901
SINGERT (L, 14
COMMNN /STRqwl_/ TIPHNT
VoL Miat
STUSFRT JITTFH 126
[FIKPLOT 0Tl WwRITE(64300N) FFTITL

[

3 ION FARMAT (-1 e20A84/7)

: [F(KOLUT NF ) CALL TPLOT(XBLOT)

r [PWNT = |

' [FCIRYTFF (NF oti) wWwWlTF(IRYTFF) (CUCIX)o]XZ] oNOR) e X «NRXsDRY ¢NITeSAVE
% IFITRYIFF WNE,N) REWSIND IRYTFF

TFUTRNYTFE (NE LMY wRITF(ReRNOD) [RYTFF
; =N FNWMAT (10X yoF AR FIELPD HAS REFEN wRITTREN 7O UNTTe®e]a)
b STFR
‘ STNSFNT STeEen
- COMMUN /STROwl / TPRNT
CAavITY
STISFRT CAav[TY,Q
CUMMON /STPuwWl. / TPYNT
E $INSERT CavITY, 1072
. [PRIT 2 |
r' PIRN.1 N
! SINGERT JITTER,L1N0
: HaTA FETITL /l4%e VaHE AR JuMFIEL sorD PLAHOTS +2%6H /
ATA WNFTITL /l4%6e4 WorNPTI oMM /F qubl) FleaHFLD o?2%aM /
DATA SAVE /10ey,/
: {PWNT = 0
! 2Rl = 1.0
‘ Witk 3 S,
STNSFAT wldlela
| F eese [SAVF =2 O : PEAD [ FAN FLELD FROM [T 4,
S [USFRT wlal ¢ 1R
r eee [SAVF = 1 ¢ SAVE NFAR FIELD ON UNIT 7/,

SINSKFRT WA (21

¢ %ee [SAVE ==] : WEAD FAR FIELD FROM UNLT v,

CIUSERT CYFIBEU,2Pn

C ®0@ LJRTITF Ci) FTELN wlTr | FNS APPLTER (FOCAL LFNGTH F) TO UNIT L,
SHFLFTE AL o112




 —— . e e — - e ' .

CALL BOawNU(NPTSei)A¢Xal)SsXPEAR s YRF AR ¢RH ] ¢ PHN)
TF(ISTERFler) CALL POWWOW(NPTSeNX e X ¢USeXPEAK s YHE AK s RHS ¢ PRRG)
[FCISTFRFRah AN RAGNF o 1 0 )
X CALL PUWWNW (NP TS eNX e Ael)S e XPFAK ¢ YPF AR o R « PRRRR)
SNELFTE QAL 4121 e11AL L 127
WwRITE (Ae1372) @] «PHKXCINToYCINToRH] PR UMK 4 XPFAK o YPF AK
X BWSAVK ¢ e STRE ML
IFIRR NE o1 )
X AR[TF(Bel137) HHPRRARHK ¢ XCINToYCINT el ¢ PRREEK  UMRIK o XPFAK o YHE 8K o
3 PASAVE 4 NR ¢ STRE ML
132 FORAAT(//184 NCALC FLUA TN oFSe2ehH WL/NSeB12.40® AROUT CENTROIN®,
X128 ] 1RHCOORNTUATFS 231 20/ NCALC FLUX IN 4FS42¢6H RL/NIeG12040
Xlar aROUT TMaX DF eI 2eae ]2 CNORNINATFESe2G12,4/139 TOTAL DCALC o
XSAFLUXBeGL12 sbahk e P RFFERENCE NIAMFTERZF 620/
X 19 STHE= IMIENS{TY 3e31144/)
AN [T =2 PRNSK/PwSAVK®100,
NOSCNT =2 PWARGK /PWSAVYR®] 0N,
wWRITF (het 3101 RYKSINT ¢HISCNT
. Sl FPORMAT (/10X 2NOTE: CENTRNEND AnD IMax COVRDINATES anrf INe,
4 X O CENT[MFTRwWS®e//®  w) AROUT [MAX FOR SRL/US®4Gl2.%e
1 10Xe® By AT THE CENTROT FOPM Sxi_ /N=#,G12.4/)
SNFLFTE AL ,11R
CALL POWWOIW(HIPTS ¢ 1 X e X e iSe XCINToYCINT oRKH] 4PHA)
ILNSN = Jt Nezt
g ®IMSERT WitaL o120
: IFLISTERWNF o) (O T 2000 o
C eea FIND ROWFWR Jn aRL/D, !
CALL PUWWON (1P TSaNX e X e IS s XPEAK ¢ YPFEAK ¢ RAS ¢ PRRS)
CALL PUOWWOD Y (NPTS e 1X e X sUSe (CINToYCTNT 4 ARG 4 PRRG)
RS = PRRSe 2 NS
PIKRSK = PRIAS/1I00,
PHAS 3 KWWHSeL LS
PR = POUS/lgNN,
"(q“'buclo) GO TN 2()00
C ®ee FIND BUWFN iy Q@R /D
CALL POWWNW (NPTSe )X e L stiSeXRFAK s YPEAR ¢ RIR ¢ PRINK)
CALL BOWWLA{MIPTS eI X o X eliSe XCINT o YCTINT o HB o PREHR)
PRIIKR = DRRQuRe/| NSY
PORQMK = PRQWA/LINN,
PRNHWR 2 PRNNARZ NS
WREPHK 2 PINRaA/zZ1000,
£ see YFTHRAN TO CENTIMETERS FOR OUTRUT,
2900 XCINT =z £CTMT®ZLN
YCINT =2 YCINT®ZLD
APEAR = XPFAK®ZLD
YPEAR = YPFAK®ZLN
i PHISTFP) = PRK
g HY (MY =2 PRA/PWSAVELINY,
HOCNT 8 PRR/PWSAVE®Iny,
[F(UROPNF,N,N) G TO 34D

P M

.‘vl

: P LFTE CYOILFY.44eCYCLETuu
[FISTRPFI.1) wR{TR{AGIG]V)
Sl FHRAAT (/73344 30 FLUX- (M) [N 1*RL /1 ARYWYT Y4
X 12% TwlAL FuCAL A arTOTAL enXeddH fwax CENT .
X Ao STwf 4 o/
Y [ LFAATWS e Ao FI_ 1XenKke 30 (AFFAK,YPFAK) (XCINTeYCINT)
X AR ey [NTRMSTITY/IXelO]xm)) .
WRITE (RenQ20) [STEP FePwSAVK e PRR ¢ROINT e PHK s HOCNT ¢ STRERL o
: ¢ AREAK s YHF AX ¢ XCINTaYCINT
. 5920 POMMAT (/I Foellel2eCG12,0ePReFT2¢7a0lH oFT 20l loFacloltd) el
X Fleloi™M(eFaylodH]l onloeFQ,6/7 33Xe[H(skRs3elHeoeFhe3elHloe

| 339




Y JKelM(eFA,delrigeFAaTelH))
S FLETF CYCLFQ.17
A P HM{9) R (1) dPR{A) G XSAVF (12R) FFTLITIL(20) eNFTITL(20) «SAVE(10)
SNFLFTE FYCLFO,AYTGCYCLF 3045
PORTH = =}00,
C oee FIND LuCAaTINN OF waxiviM JQUALTITY AxOuT [4AX,
"N 3N 121 em
[F(2(L) etk o=0@f) 3 70O 370
PORPT =2 w(D)
{Sv = |
A70 COMTINUE
C 2o FIND LOCATION OF AatlMu™ QUAL ITY ARDUT THE CENTROTUV.
™M) 379 [=1e%9
IF (PG (1) JLF.#IPTR) G TO 7%
PORTH = BR(])
(Ve = |
IS CONTINUE
r eoe NFTFRUINE FOCAL 1LSNGTH FOR ORTIMAL CALCULATION
IF(ICTRDFNeNe )N [CTRNGEWL?) [OIRTEISY
[FIICTRINGF(e]) [OOT=[SvY
IF(ICTRI) JMF 4 ¢} 3O TN 3/0
10PT = 1SV
[F(ROBTI AT IPT) [NMPT = [Svp
IR0 FORT2FEMTORT)
BOELFTE Qulal ol 3t
IF(ILN-I-.‘O-E.-)R.(![CTQ“.FQ.i.tW.ICT-d).EQ.O).AND.PR“.GT.PRQ))
X 0 THh 37
SNFLETE QAL o 13n
CX ] IF ([TanmlE.Fuel} 0 TO 345
WARITE (o) KCTNTHYCINT WF
Nl FORAAT (/20 e® THF FOLLOWING QUALTITY TaRLEe (S FQUND aRQUTS,
@ FYURDTINATES (#e3]12,80 Heallebe®) FOR F 2@e(3(2,6)
XCINMT = XCTINT/Z2L0
YCINT = YCINTZZLD
CALL RPLTOTINRTS eI e X qUMAX ¢4 o ot|Se[FL T
SOELFTE JIT1TEwalnd
SUMRDUTIME QAL (IPHASE e TSAVE ¢ [IPLT o TITLE ¢RReANS e DR eRF 4 STRANG ¢ PROP
X CPLOT o TaRTITE S ITABLE S ICTROWIRYTFFWNIT)

MA LY

SNFELETE JITTEwR,?
MAMELIST/ZULOT/TITLE« QLT eNRGISAV I [PHASE o HARGRF « STRANG «PROP »
£ KPLDOT o JwR TR o [ TANMLK W ICTRNIRYTFF

GINSFIT MATN.HO

- PROO 21 PERIFINMS FOCAL LLENGTH ORTIMIZAT[OM

r RROP 5T 4Ny CALCIN.ATES Q1aLITY FOR TrE NOMINAL FOCAL LENGTH ONLY,
r PROB,LT.d,  CALCULATES QUALITY FIW TmF CHOSEN FUCAL LENGTH

r (F =2 «=PQUP) (INLY,

c Twe[TH T 0 SFTS 19w = TWwRITF

r [aRITF LT 0 SFTS 14 =2=[WWITE AN WETURNS TO SOQ IMMEDIATELY,

r TRYTFF 3T, 0 wo[TFS TuF FaAR FTELD T UNIT [RYTFF

c ROLAT t3Tatt # OTS T4f FAW FTELD WY CalLING [PLOT(KPLOT)

I [TARLF = o FIuns WIALITY TARLE AnD #LOTS [NMFORMATTON

d a | NDAFS NOT N0 Twf AROVF

(o 1ICIHn TS JSF ) FIR [ TaWLFE = 0,

d = N CHOOUSES THF URTIMAL FOCAL LENGTH H2aSEN ON THE HIGHEST
c 1R/ 0OI8LTITY aRONT IMAXe THEN CUNSTRUCTS TwF ouaLlTy
r TARLFE RASED ON THF AFTTF< OF 1HfF TwOQ RFAM QUALLITIFS

c AT TmaT FOCAL LEMGTHM, (DFFaULT AND SAME A4S PREVIOUS)
r 2 1 CALCJIULATFES QUALITY TAHLF ARNOUT CENTHROLIND FNAR OPT MM,
C s 2 FCALLCOULATES WUALTIY TARLF ArouT IMax FOR OPTIMu M,

r TV FIND THE METIMUM vALIE AMOLT EITHER FENTROID OR Imax
~

FHOSEFN FOR THE wHIoMEST 1RL/N QuaLlTy,
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SNELFTE JITTFK,
210 CALL AL (1PHASF o [SAVeTUL T e TITLF aRHH o ASeNRIRF o STGANGPROP
X KRN JaRTITF e [ITAALF o ICTRDSIRYTFF &ML T)
RO 3 0,
KPLODT = 0
M =),
[aw]lfF
IRYTer
1TaRE
1CT-<0
trLRaR =
SINSFRT MA[ 4,22
GATA SIieNnt /N, /
NaTa wwoP 0,0/
NDATA XELOT o [aRITF o IQYTFF /ueNen/
DaTA [Tampk o 1CTRD /040/

PLTOT

SISFRT PLTNI &7
wlQlTk (90eenun) TITLF

2900 FURAAT(IXe2NLG0// 90k e ®RL/NW® S *FRACT [ONS/)

SINSFRT aPWZh,e 1D
DO 2029 T3]eyn

PIPE JRITE{GDG2N34) WRNIT) oPwA ()

P26 FORSAT (IXeFhyfe'3ReFH,Y)

11. *ID FILAPR

Ident FILAPR increases the generality of the aperture routine APRTR by
adding filleted apertures.

The outer fillet works by putting a circle in each
of the four corners of radius Ry (input as RFOUT
or RFMOUT).

L

NN

L7
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The lightly shaded region is removed by a regular

rectangular aperture, while the heavily-shaded por-

tion indicates the region removed by the fillet.

A central obscuration can be applied in a similar

fashion. The result is a rectangular aperture with
- rounded corners:

The input was a list of names for RFIN for
namelist APTUR and RFMIN for namelist MIROR.
Subroutine APRTR has also been modified such that it now prints
out maximum intensity on both the central obscuration, as well as on
outer aperture. .

The bare resonator normalization aperture has been generalized to

include the fillet as well as being any varticular mirror number IM.
INDFNT R AP

@{OFEMT BT arn

TD B AP= INCORRNRATES THFE UPOATES FRINM  Pwd/3GPD IN WEST
PAlM RFEACHe FIOWTNA T ADD TO THE AQILIIY OF THE AMERTURF
POUTINFE T APBLY o FILLETEN APEwT!INE,

ABWTR )
SORLETE aPRFx,21
AMXIN 3 0,

1 AMXOT = 0,
AMR [N = 0,
AMANT = 0,
Y4l 3 0,

yARMIT = 0,

SHELFTE AWNFIX Sl eAPRFTX S0
[FITINJFuLL) B TO K0

C oecee [IN =2 0 FOW  WTER APr #TywF
AMXONIT = AMax] (AT feAMXOYT)
[F (AT UT JMF qaMXNTY 300 TO KO
XMXIMIT = %
vxoy? = v
) T my
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[MNFI AP W THRE

. seasw [[M = ) FyYn

- AMAIN = AMAR (A[MTeA 4R [N
TFEAINT oNF JAWXIN) 0O TO sy
ATy =
YMa [N = Y

A0 CONTINUE

GHFLFTE APWF I X AN AWRFETX .91
IF(TINGENGYY ) T T4

r eeeee [Ny = 0 FOR MITFI aPERTURFE
aMANIT = amMAx 1 (AT 4T «AMXOUT)
IF(ATNT JNF JAMX0HTY GO TO A0
XMXNLf 3 X
YMAOUT = ¥
GO TOH wui

r onseses I[N 3 |

FnR  INNEW APERTUKRE

70 AMXIN 3 AMAX, (ATNTAMXIN)
IF CATNT oRE gAXTNY) GO TO A0
A AMX TN = X
YymMaxIN = ¥
O CONT MM

OPELFTF APRF 13,102 APnFX,10%"
AMXIM = AMx[NeFXF/L000,
AMRINIT = AMXOUTeFXF /1000,

IF(RDISK MNP gileeaDMWGYRISRMFN,) wHITF (Aedl0)

AMA [N AMX INeYMX [N
ON THE [NNEx APENTURE PLATE [Se.

YE #,F13,5)

WRTTF160320) AMRXOUT o XMXOUT s YMXOUT

10 FOWNMAT (9 THE vax [NTENSITY
r e IMAXS ®.53] 345/ aND (S LOCATED Af X2 ®4F]3,54%
[FURARPRTOMNE (N (PR YaPRTRNF L0,)
A0 FOWMAT (& Tip 1ax [NTENSITY ON THF OUTEk APERTUKE PLATE [Se,

C @ 1aaxz @,0+] /%  AND [S LOCATEN AT

SR FITF a=NFla,l]

XZ #4F ] 3.90%

Y® ®4.F13.,5)

SUHROUTIME AwQ I (#PRTHT oRDTSK e XPNS e YRUS e YAPRTReYDISK

A xaPWTrexi TS
QFLFTE APWRF X mnedPIF Y A

MOGIFRTEN J/u/z77 Wy 9
al T2 APRTIR AND mMET6G=Tz2®YAPKRTR AnD A CENTRAL
ORSCRATION RATID OF
wHb N WECTANGUHL AR AP ITURES
NO{SE W COME 2RGT T
A0 CRWTRAL HANCIRATION CORNERS WFESPECTIVELTY,
[MNSERT AWKFTR 1A
QAPNTY = molTRT
PNISK 2 WN[SKT
SOFL_FTE SUAPR,1:S0APR A
O 2 P YARNTR
nl =2 .Y [SK
A B P L,PXAPRIQ
“l 3 2.%xN[SK
SRELFTE SIAPKReS)APR Y}
1900 FOWMAT (/2Rm CIRCULAR APERTURE APRLILFD 7/

(W SQARe) ARF USED

* VA AYN

) A | et YITSINE RaANTUIS = o (lle4/
L | ord INSTOIE  waNIIS =2 ¢ H512,46)
100) FOWMAT (/4144 QECTANGUL AR ARPFRTURF ArPLIEN //
A P QUTSTOE NTYENSTONS ARE oeGl2,009m HIGH HY
R Phn TMRTAFE DIARNSIONG ARE (31240 e9H HIGH BY

[F(QaAPRTRNE ,0,) NHITE (Ae]1006) RAPWIwW

FTILFGFER FUR <ECTANGHLANR APFRTURF OF

w[PTA=Z2exNISK ANpD HETGHT32®YNISK,
RAPRTR AND
e CHRVATURFE FOr rILLETING TrF APFRTURE

0612405 WwINE/
eGl2,6e51 WINE)

. 110a FOWMRT (24N FILLET Rantug 2 «512.4)
[FUANTSK JMF g1 e) WAITF (Me10N09) ADNLSK
1706 FORMAT (2hm WMSC-RAT TN RANTIIS 2T Glees)
WRITE (M 1N 4) xPAISe rPUS
1903 FORMAT (10, XS 3 4f312.6e/10H YPUS 2 sulles//)

[F (YarRTQ ,FY.0.N) GO TN 2na
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SINSFT SNAPK,)
WRITF (Re1003) (KOS YPOS
SNFLFTF APWFIX,37?
TF AT TNGE QO AN (R GF RAPHTR) [ ITCK=]
IF(TTH B[ aaMUeRLFLROTISK) [NTCr=)
SOFLFTE APWF X A 10ARPIFIX b4
A =T XAPNIW
W o= YAPWNTR
S = A w WAPITH
HS 3 R e WAPWTA
WA = WAPRTW
{ SHFLETE aAPRFTIALTY
3 l‘((A"S(().UF.(AP'QTQ.O‘?.QNQ(Vl.GE.YAFHTR) «cANNsIINJEWLO) INTCK s 1
A [F (ARG (X} JLF ¢ ANTSKAND GARS(Y) JLE o YUISK) cAND LT INFU.1) INTCK 3 1
SN FUT APRFIRL77
k- [FIAMINGHE AS, ANDJYHTNGGE ,RG) 30 TO 400
- SOLLFTE ADRF]X .70
. - IF LR JLE o AaDR Y HAKLE 43) 6D TO 2040
SPELFTE AmETA,90
IF TXMARQLE (A Y YMAX (LK JK) G TO 200
CHELFTE AWF (X . 30s0PRF [ Xoun
AR TR (YITOK D0, e0R T Nl 1} 3 TO 300
{r. =1
4 = AD]SK ;
4 = YOISR ;
49 = A e« UNISK
HS = 4 = Lir[Sa
WAL =2 b, TQR
g T w9
sAN CONT Tk
AfF = AKMSIx) =« A9
YE 2 ApS(Y) = <%
b 2 SIONIXF oK)
Yh 3 N{OoM{YFaY) .
w 2 SNyel(XF0a) o YFee))
IV (dgior o2ARATR AN Y T[01aF,0) [HNTCXa)
IR (TT veP'Jol A 1 1ev el Fymi)1QaY [a7CrR=]
DY 2 w ) {(XFerFy 1o 1

A 2 Wl (AP e rFaetew])
AP = W (AF ¢yFeele 1}
“W )z e (XFeYFy [a=l)
PEw = |,

P

HHAX T AMAX] (NP1 M MDD WD)
IFIRMARLLE ,24AT) GY T 700

Pere 3 0,

WML 2 MY (WP MM M P M)
Tk (44l tif HAI) ) TO 201y

PFw =2 (HANwRMIN) /(WAL= A(N)
o Ta zan

e ma

\ Gol
‘ Sl iNew! Wil a
A oW F AIN gy T

ONEL ETE S larw 2/

HAMEL TQT Z7ARTHRYZ YT T e RRUSeYPIS o YOUT o Y [Neb [INWWFOUT
SIHGEDT Wl 3 ;

NATA VR JYeF NIT SR T 1owFMNIT Ja®a,/ ”~
LR LELN -2C% ST S W )
r WEE 3 S OF SFTRAL ORSCUWATIOUN COPWNFR,. 4
e WEMYIT 2 2a0[1S OF FLLLET, .
BIrSERT L,k i

r WET ' DANIOS OF CRAETWAL ORSCIWRAT I, !

1 s WEIBT = «AF TS OF FIVLET, |




ST SE«T -awF 31
by 2 0,
WEAYIT = U,
3 RIST 2z OV,
B[ AGEOT wd ] g
AHC (12418 T<4d4a) T Y,
AC ) $elVIdeaw)Y =2 O,

[F T Y JNF gt g oM g Y gNP o) <RTST 3 ], 1
16 (WTISTeFlued) RO T 2P
ARC lwe[MMTW /) =2 RFANT
E AMC (ve [MTwel) = WF 2T
3 ASC LI Ze]4[was) = DlAGITL2,
. AMC Ll 3"l ea) = NWTAIN/Z,
g ONELFTE HAWF (Ml g AWF ok
[4 3 AC(Relal) + 01
3 CALL aPWTi (A 1CleelMegd)le AHU (DelMerl) e ARC(OIMe2) 0 ARC(741Me?) s
‘f 2 ARC(luelMenre ARC (V1 oIMewde QAIC(12eiMes)e ANC(]1VeIMes)) %
: r @88 Tmk AdOyE ASSHAFS THAT CV™ TS Mikekie NIMRER [N,
BAILFETE vl a0 1enANF (o0
‘ 21 CaLL Mwew (AT (1« {4TQaP) e ANCI2eIM[He?) e A4C( 3o 4[R2 0
" ARG (e[ TS e e AW (e IMING2) g AdC (haT¥[Re2) AdC (T [MIReA) o
U AMC Ry IM [ darte Q3C T MEPe2) e AHC LTVl [He2) e ARC (11 eIMIReP)
Y AUC (] 2eTMTd D) o AMC (1 TeIMING?) e8mii(lual 4IR2) 0
A (1 e TMTRGG) s AAC (1 e TMI04) sAMC (1 ZeIMIRG) e ARC(13eTMTRGa))
M)

PO FTRE S JAPK, M
CALL AVETO (N A0T g0 ATNGAROS YR IS e Y UlIT oY [ineR XOIT o X [N)

oNE LS T}
S
) |
1
.
.
LI 4

A1ty o T 10

VT [Up AT (AMX e ANY o PANC e R [AJUT o RIAT Ne RPUS e YRS e FL o NEL THMe

NISTF o daNL Y ¢ 21 ANT PHIRTJIESIP Y,

RYOIT Y TP e T e X[ )
TrfF FIwSsT 2 [ Tues ARF
AME e ASTE ILTNE L[S

AL, ] 3

NElelo AND

N=lyel]d

ANC (Ne1MIWe)
aHC (e IM[Roew)

IFUIMA0UT aFtl et e o AN g [ATN g F eV e e AN emYOUT qbileUe o 8M)GRYINJFRLt )

0 T IO

g,

OOF|_ P TE 1) e=suk
WUYTY =2 ARC(]1Ne I [Wea)
w“NIFL 2 ANC (Lo ["4]Re2)
[F(ROITY Nk V) wPNT Y
WART =2 WiNiTye
LE (Ve Yy gk g Y)

OINGEST il amlA
wE TN = b,
wFi1:)T = 0
TSl .3 O,

o SFHT SaPw, i
ARC(TelArPea) =2 1V,
AdC(“e]ARsS) 3 O,
TFLYonT e, "O')dlvl taMF ol
[F TSI Fa ) 30 T Wi
AAC Ll e [dWes) ki T
AnC(2e]1aPew) E TN
adC(TelAWen NTs .
AC(Ne BP0 = YY1y 0,

P LR TP SIARR Il oM PN
[ SR TRIV APET ST I DL L PR R EEIN CT PR LT
Y CAl L APSTIAGE (P e lARea) 20 (2o T80 cu sANC L e [aMos) saNC (4,]8P )

V40 (el A en) ARG (A TAP @) +20C(TeTAPa) ¢ARC (R TAP &)
2 WAW 2

2 ANC L1 Ae]"TRes)

WA T AT T (2T e NI Y)

“TsT = |,

1
~“3NAVF




IFIYONIT GNF oY) A2 = A1 (JIUT e Ty /4,
TR ALY GFd,0,) WAVTY = DT/ o,
[F(RAPTHLF ¢t1aN) WAPTR = QASAYFE
SNFLFTE (Wi 4A27P

6| PRw=u,
HE 1Y /27 3 Y e etde

13 PBw x PR & CHIZ7)0C0NIGLONTTZZ))
QPP Y = PRWH (A ()=t ())) @820 (NKTS/MNRY)
IFINRFGeF Mg LoV MRIFGLFN L) SPPWsSPRw/WNweeD
Dyl =2 AHL (LeTAR () @D,
JInN = ARC(Z2eluPewi o,
YOUT = AAC(SeTAPes) 2/,
Yi{ri 3 ANC(heTAaMea) ez,
IFIYNUT GNP o0 ot g T [MaNF o0, ) NDUT3 AL (TelAPea) @2,

TR (YOUT oNME g oM YINGNE g3 .)  DINZ ARC(He[APa) *2, .
IFOMT L T, 0eadND e INGLT D 1)

12. *ID NUDISKT

Ident NUDISKT modifies the two I/0 IFLOWS in GDL, IFLOW = 10 and
IFLOW = 16.

a. IFLOW = 10 Two new options have been added to this
IFLOW. Multiple fields can now be written to the
same file by not rewinding the file between writes
(RWIND = .F.). A file can also be written that can
read at a terminal (READS = .T.). For this can the
file is written in the following order: .

TITLE, NPTS, NPY
(X, [I], I =1, NPTS)
DO 141, J = 1, NPTS

141 WRITE (IWRITE) (culr & (J-1) *NPTS], I =
1, NPTS)

Symmetric fields are unfolded before being written
to tape for READS = .T.

b. IFLOW = 16 This IFLOW has been updated so that
formatted data can be read in as well as written
out, The format has been modified to include more
digits.
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- . “-QNT $INrSK T

@t WWNT wiinnleal
3
SNELETE GNL 79
r 2 ln G PUBCHENDY DY CaKOiSe WEAIYSY WU CH
ST USFRT N oab
NATA Raw]Th oXRRAD P ANT /NeNeof o/
CLUNGF DT 1D i MG
MAME) QT /L ICHY/ KRF AN e [ TH
THTS 16 & FOWRMATTE: VFRSTON OF OISkl
K air TG LT T wr @A FHOM « [F 7FR0 SUNCT WEAN,
KAMITE (S i T T wr 4RITTES 10 = [F /ERQe PONTT WHITE.

YN

BRI FTE B 39200 VI8
1e0 Rivp AN = 0
<k [TF = 0
RE AN (I NeBIMCr)
[F (KWF Bl Nel s AN (KAWT TR (FOe) G T a9 i
(6 (Kb &l FNa08) o T(h 1A9
REa(ARmfalelas) TITLF
1% FORMAT (2NA4)
A1 Tr (Belhml <WEADGTITLF
Lma FNONMAT (2X s ®FORMATTEN FIFLN READ N FROM UNTT 1041 30®,2e/1Xe2NAG)
iy L& T J=l WMy '
[REFa(y=s])onplsS
D0 1Aa?7 12) NPT’
REPVIKNE AN 1 AR K0T X (U)o UMY eNUMF ] o X ([0 1) a2 1) e NUMP e NUYE2
T] 3 2e({e[~FF)
Comd(Ti=1) = nn)
CuRtily = nuwri
Cur(llel) = NIwp
C (1 le?)r = Mite2
‘ TAT CunTINLE
104 FOMMAT (PPM 3R 12 ,9e72FH, 307F 12461
WEwIND RIFAD
W1 T wwy
1AQ wd (T8 (AelAh1) KaW]TF
143 FNWAAT(PxeaF R 1ATTEN FIFL wh [TTEN T UNTIT %e] 30%.2)
W [TE (Rai?lTre gTha) (GLUOTIICNTLe [} T2le2M)
COAELFTE ) i) o3l (006
1Al H[TE (Rl TE ¢ 10 14;).x14).nuul.nnnhl.x(tol).x(anﬁnﬁa.nuMFP
Eal v Koew]TH
Pk F TE (DL 4| Ix
NAME) 1ST myysef/ 106 A« [YRITE e LNRN e [ABYREAN JeRWIND
¢ R8It 4 B LT, AFANS RFAH CR JRITF Ty TabF IN THWEE STEPS,
r WWIND 3 (To MEANS WEWIND wRITIEN(=FAD) TAPE,
STYUGEPT e Lab%
' REAI4SLNS) = WEANY
{ W [ OIS (NNS) B 9w TN
[F(FANIS(NS) ) Gy T 1rAd
Ol .Sr vl 1L a0
JEIRFAnIG(HS)) AY TY 0K
s elLigp Rl (1 H (689
<FAYY B LF,
Wl i 8 T,
ok p Te \ol\L.ﬁh?

13 3 IwRkAn

[F(Tubanel Teu) [W 3 =lWUFAD

[b (b QD G3T 0 wFaAD (L) (FPIILE2) ¢ T22 ] aNDR) o X eDRXeDHY e NI TER

IF (TFADGLTon) b AD (TH) (CUCTZ) o122 eNOR) ¢ XeDHReNRY SNTTFR4SAVE
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COELETE AL 0T?
[# = leFan

TE(INFAD,,LT.0n) TR = =]=READ
[FELAFAL,LGT MY READ (TH) (CUIULIZ) o 1221 yNUR)Y s R eURASNRY «NTTEFR
[FOTRFal LYol RHEAD (Tw) (CHCIZ) o T2 LANUM) ¢ Ae)RXeDRY ¢NITERGSAVE

FNFLFTe (Y sauhbe s
TF(2u TNy I TN [RFAN
TF L) T g MY wRITF (Bel1s)

BIELFTE W ealn - \
[F(2aTRDN) WE. NN TN TE :
[F{eMNNT o) wRITF (As]1NaG)

b FPTE UL eb /4
FF AR AINN) Qe 3 T%) TRFEAD
[FleniNTqwnliN) WRITE (o104}

104 FORMAT(INR,®THE FILE AS NOT REEN <REwQUND®)

.I’ISEDY vyl o6 1S

LOA [F(IRF Al EN N aNPTwRITF EQ,0) GO Tu 999
[F(IREADFIY G TO 110
HEAN (TE A TTITLF +MPX TNeNPY TN i
DY 1A [=]e20
120 DIITLINDSGT) = TITLE(D)
AR ITE(mel121) THFADWMPAINGNPY[NGTITLF
121 FOIMAT(P2x«@RARTITINNED TaPF HETHNA <KEAD FROM UNTT (®e[3e%,%,
£ 2 wilem NRXIM 204 {5« 10X FAND NPY [N 3%4 ][00
LUV A S XY FYYA!
EANCIwEANY (20 )Y 031 e T
MO 123 Jde)eulg(n
JMl = (U=l ) eaPaA N
123 QEAN({WEAI) (£ {TeJa]) v T=)eNPX TN
NPTS = WPXIY
MRY 3 NPYIN
[F(Rwlidl) ~ELTHD IRFAD
IFte™MIT oRuT AN WwWITE(Ae1D4) v
GO0 TH 69e
10 WEAN(INeY 26y TITLF
0n 129 Lsle?n
178 DTTITLINDS 1) = TITLELL)
ARITF (te)2R) Taw ITE,TITLF
1P2h FORMAT(2K3RaRTITTINED TAPF WREING w&[TTEMN TQ UNIT (®eT3ene?,
X /1%e?NNe/)
ad [TE{TARITF) TITLE .NPTS MY
WFITE(TwW{TEY (K(J)eJm)oeNPTS)
LF (R TS FOQJNRY) G T (60

¢ saee PNFOLN CH
NY 130 Js) JNBY
Jil = (J=]1)ONPTS
JIMl =2 (NPTS=))eruTs
rY (30 {st.nwls
1o = Teumi
TJ1 = Teoivwd

130 ¢ttty = Cuet)

Tatr 0 Jal Js)eNwTS
JMLl o= (U= ) ®RTS )
ol wr{TFIns{Te) (CHH(TedmM) o T2]eNBTS)
TFIAwTND) @FwinNG [AR]TE
1F (eotIT g [Nie) AR TTE (Aslide)
S Ty yyo




13. *ID CY4KIN

The capabilities of the numerical SOQ kinetics package have been
expanded to include oxygen, hydrogen, and R-branch transitions (9.4 v oand).

a. Oxygen has been upgraded from a structureless mole-

cule to one that has structure. Therefore, there
are now kinetics rate equations for the interaction
of oxygen with the rest of the molecules from the

combustion process.

Hydrogen has been included as a structureless
collision partner.

c. Previously the code has used P-Branch transitions
(10.4 u).
9.4 y R-Branch transition.

Using GFACT less than 1 now activates the

In addition to

the above major changes, two small additions have been made:

(1)

(2)

e Crantyy

*INEal Cyar

TH CrerT®s
LR VAT A
AT TICS
Menrltd AMIC Y

QLT r

TNCORPORATr S F0f CYCLLY
1,

Input the Gladstone-Dale constant GDC in name-
list CAVTYZ.

Account for the gain length by the factor ZFACT,
also in CAVTY2.

v <INk TLES MACKAOGF FROM

wb QT 2ALM IFACHs FLORTI Yae  :raYGEN AND HYNROGEM
arkF A AS WwFLL AS Tk ARTLTY [0 STauLalk
TRANSETTOUNS O THE g 1TCROW wAND,

SOELFTE 2LuMIT 01

LY
raylry
! ahe b 16
‘ ~

PITLF (a0 ) e AW {m) o TVOD(R)

Frg(a) .

MNSYM

(VAR YT
AVG(Y) o TVNIP (=) ¢FHA (M) ol DY

O ,QET LR,

UATA Xmed /g /
MK P TE L@,

1 AYCAT NG ACT el i 2enrdl e iCe /B ALCT
ONSLEFETE CAvTY TReAVITY 27

3 Ty 18 vINQIAatTwiAl, TEMPERATIIHE OF yuy AT NFPy NFG X

r 12 1S vinwallnual, TEMPRERATURF OF vy al NEPe NFG K

r I3 IS vipGaATLanal, TEMEEATUYME OF av AT NFPe (IFu K

s plE CAVITY 22

r Dawl « 1§ Tue J vAL Ip 0 THF LJwhkR LASER LEvel FON THE TRANS[TION
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BILSERT CAWTTY 47
¢ A=A S v P FwalC TN OF myi,R0)eE
SHE) B TS Cayliy,) 27
ARTTE (el d) 412428002 42m20 ,3C ek Vo tmPe(W)C
S+ TE FAVITY, 1349
X AMLHAl et 242088 elMXCT e 24Te0heMXU2 Teh12eDedRheGMA~2 =,
Y oll2.90/78 GLANSTONE=OALF CONSTANT s ®,Gild.o)
SruskAT Caviliy,] e )
TVO2(NCAVI) BT
SINSFRT CAVITY 1 1
WRTF{nellnar Typ
T1ada FORALT{l1endT Y2 2 o312e™)
LS RT CAVITY ) Tu
[P g2 iR NVl T Flialty) STOWR nyppy 1O
Pe2 (MCAVANY = (42
N MSY
ST uSkET P ST, e
COANG 25007 STWNF o7bACT
ST INFUT LFASY I (0
GG 3 STOne
Cavliily
@IHGFRIT | 2GR 9
Ciamnmny sigane STOGWF o /FACTR
RAl ixy
Ol ISFLT talNxY 1S
Cvaer /61N STenF o 2FAC TR
®LISFIT GATMAY 11 A
WELTAZ =2 FLTAZ®IFACTH
IFI7FACTOMF L 14) wWITELALLNGO) 7FACTRGNELTAYZ
1900 FPORAAT (/R ¢ Sneased 0 wAKMTI(s = WATN MONTFIE]: Y@k T4
YO ACTIVF LFuisTem, NFLTAZ =®ar] P, 00000
Crully

e fNQFWNT Cavilvyaini
Bt = STOME
/FaCY = /7P ACTY
¢ [ySERT CaviTy 09
S5 TOME = it
[FaCTe 3 /FACT

NEMGY
SNFY TTE WSy, 3
FiymS
CHFLFTE Filkesa1

A AVIS(R) e TVO2(S) 4FH2(R) e MHYM
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14, *MIRFIX

The MIRROR subroutine has been modified to calculate the effect of

power-induced surface curvature when mirror reflectivities other than
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the design value are used. The parameter, §, is modified to change the
center to edge distortion as a function of the mirror reflectivity. The

parameter, RFLFAC, is used to scale § as input through the relation:

o= s () (%)

R = Mirror reflectivity
P = Incident energy
d = Design value

Further, the MIRROR routine has been updated to include the calculation of
its own value of mirror flux-induced distortion factor when mirrors are
encountered off axis as noted by PHIAST # 0. This update has not been
activated, since it would mean input file changes for all users. It is

included in the code and will be activated by each user, when so desired.
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15. *ID PROP

The SOQ code calculation of far field performance is based on the
analytical equivalence between the Fraunhofer pattern and the propaga-
tion of a distribution with field curvature, £, a distance Z = f, using the
Raleigh-Sommerfield formulation of the diffraction integral in the Fresnel
degree of approximation. The SOQ far field calculation propagates the wave
4 distribution, CU, a distance f, determined in a manner which preserves the

correspondence between near field and far field coordinates, while accurately

: resolving the energy spectrum in far field coordinates.

In certain cases, however, it has become necessary to propagate the
distribution CU to an arbitrary focal plane Z, using the SOQ calculational
procedure, in order to obtain the effects of beam jitter at a fixed distance
Z and to obtain the far field information scaled to same focal length. Since
far field calculations are based on the use of 'vacuum” propagation, the far
field at any plane Z" is simply the scaled distribution at any other plane
Z'. This can be shown by comparing the far field distributions in terms of
the Fresnel integrals at two arbitrary focal planes Z' and Z', where a field

: curvature of £' = Z' and f' = Z" has been applied to obtain the distribution.
’ Comparison of these two distributions for the same transmitting aperture size

leads to the following scaling,

2 z
-ik (£ - D) -ik-»‘(l-") .
CUmw = CUy+ 5+ @ 7 ° ¥ (B3)
And
el (B4)

where f is the propagation focal distance obtained in the usual manner from
the SOQ code, and Z is the ''new" scaled propagation distance.

These changes are incorporated in the SOQ code primarily in subroutine
QUAL, as documented by the following Fortran changes.
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16. *ID ECSFIX

The updates for ECSFIX are included to correct original errors in
dimensioning Level II variables, and to reduce the resident array sizes at
load and execution of the code.
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17. *ID SEGSOQ

The SOQ code, as currently configured, is too large to run on the Cyber
176 under AFWL Small Core Memory (SCM) restrictions (high speed core). The
segmented load option of the CDC NOS/BE loader has been used to reduce 1
execution time SCM requirements without loss of generality of the code. A
segmentation loader, and the appropriate ''tree" structure of the code segmen-

tation is required to take advantage of this feature.

To incorporate this scheme into the SOQ code, the SOQ code required
additional ILOBAL commons to-save certain values, as described on the follow-
ing Fortran listing. A segment;tion tree was developed and is listed also.
Further information on segmentation is available in the CDC/NOS/BE loader
reference manual. This approach was selected instead of overlay structure
tecause it is a more powerful tool, even though it is machine specific.
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18. *WNDOW

The aerodynamic window subroutine of GDL is used to model the effect of
an aerodynamic window on the propagated field in a Monte-Carlo sense. The
aerowindow subroutine simulates a random phase transmission function whose
rectangularly distributed random phase information can be selected with
arbitrary "strength" or variance. This version of AEROW is designed to
simulate the phase field degradation with rectangular probability distribu-
tion in phase of 0.25Ax.
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